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Jun 12, 2001 



DOCUMENT-IDENTIFIER: US 6245335 Bl 

TITLE: Choline binding proteins for anti-pneumococcal vaccines 

Brief Summary Paragraph Right (12): 

A variety of covalent and non-covalent mechanisms of attachment have been described for proteins 
decorating the surfaces of gram positive bacteria. Some streptococci and Clostridium sp. have 
phosphorylcholine as a unique component of the cell wall . This molecule is the terminal constituent of the 
teichoic acid (C polysaccharide ) and lipoteichoic acid (LTA) attached to the cell wall and plasma membrane of 
these bacteria, A family of choline binding proteins (CPBs) have also been described which serve a variety of 
cellular functions. These proteins consist of an N-terminal activity domain and a repeated C-terminal 
signature choline binding domain that anchors these molecules to the surface of the bacteria. This motif has 
been identified in the C-terminal regions of a secreted glycoprotein from Clostridium acetobutylicum NCIB 
88052 [Sanchez-Beato, ct al., J. BacterioL 177:1098-1103 (1995)], toxins A and B from Clostridium difficile 
[Von Eichel-Streiber and Sauerborn, Sene 96:107-13 (1990); Von Eichel-Streiber et al., J. Bacteriol. 
174:6707-6710 (1992)], a glucan-binding protein from Streptococcus mutans, several glycosyltransf erases 
from Streptococcus downei and S. mutans, the murein hydrolase (LytA) from pneumococcus and pneumococcal 
lytic phage [Rondo et al., Eur. J. Biochem. 164:621-4 (1987): Diaz et al., J. Bacteriol. 174:5516-25 (1992); 
Romero et al., Microb. Lett. 108:87-92 (1993); Yother and White, J. Bacteriol. 176:2976-85 (1994)], and a 
surface antigen (PspA) also from pneumococcus . 
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DOCUMENT-IDENTIFIER: US 5582828 A 

TITLE: Active fractions of Cordyceps sinensis and method of isolation thereof 



Drawing Description Paragraph Right (23): 

The requirements for animal models include both specificity and the capacity for developing renal 
histopathological lesions that are similar to those found in the corresponding human disorders. In view of the 
above considerations, the IgA nephropathy models developed by Rif ai A. et al were adopted for the 
experiments used in developing this invention. The selected antigen was R36A, a purified C-polysaccharide 
obtained from the cell wall of Streptococcus pneumoniae, and the antibody employed was the IgA monoclonal 
antibody that is specific to R36A to form nephritogenic IgA immune complex, which can induce hematuria and 
proteinuria in mice with IgA deposition in mesangial area. For this experiment, the R36A antigens were i.p 
injected into mice and the IgA monoclonal antibody (monoclonal antibody specific for R36A) was injected into 
the tail vein. The IgA immune complexes formed in the blood vessels of the mice were then transported by 
the circulating system to the kidney, where they became deposited in the mesangial area leading to henmturia 
and proteinuria. Subsequent renal biopsy on these mice, and renal tissue stained by Hematoxyline-Eosin stain, 
revealed histopathological changes similar to those found in human IgA nephropathy, i.e. proliferation of 
mesangial cells and mesangial deposition. Further application of fluorescent staining techniques to frozen 
biopsy specimens also revealed mesangial depositions of IgA and C3 similar to those found in human IgA 
nephropathy. 
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File: USPT 



Mar 28, 2000 



DOCUMENT-IDENTIFIER: US 6042838 A 

TITLE: immunogenic compositions for mucosal administration of pneumococcal surface protein A (PspA) 



Brief Summary Paragraph Right (45): 

Although carriage of pneumococci can be maintained for long periods in the very young and the elderly, it is 
generally not a permanent condition. Carriage is much less common in older children and young adults (refs. 10, 
11, 12, 57, 58). One explanation for these findings is that carriage may be interfered with by immunity 
(possibly mucosal immunity) to pneumococci (refs. 11, 59). The inventors have shown that most human saliva 
have IgA antibodies to type 23 capsular polysaccharide and phosphocholine (an immunodominant determinant 
of pneumococcal cell wall teichoic acids (ref . 60)). It seems likely, therefore, that human sera would also 
contain antibodies to other pneumococcal antigens. In the case of group A streptococci, M proteins have been 
shown to be required for colonization in rats, and antibodies to M proteins can protect against colonization of 
the throat (refs. 61, 62). In mice, the inventors have shown herein that antibody to PspA can prevent carnage 
of S. pneumoniae . 
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<160> NUMBER OF SEQ ID NOS : 4 

<210> SEQ ID NO 1 
<211> LENGTH I 45 
<212> TYPE: PRT 

<213> ORGANISM: Streptococcus pneumoniae 
<400> SEQUENCE: 1 

Glu Giu Ser Pro Val Ala Ser Gin Ser Lyo Ala Glu Lya Aap Tyr Asp 
15 10 15 

Ala Ala Lys Lys Asp Ala Lys Asn Ala Lys Lys Ala Val Glu Aep Ala 

20 25 30 



Gin Lys Ala Leu Asp Asp Ala Lys Ala Ala Gin Lys Lys 
35 40 45 
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L4: Entry 1 of 11 



File: USPT 



Jan 2, 2001 



DOCUMENT-IDENTIFIER: US 1^68796J1. 
TITLE: Immunostimulating activity ofStreptococcus pneumoniae serotype 8 oligosaccharides 



Drawing Description Paragraph Right (12): 

FIG. 12 shows the separation profile of pneumococcal C-substance polysaccharide hydrofluoric acid 
hydrolysates passed over a P-10 Bio &el column. 

Detailed Description Paragraph Right (11): 

In particular, oligosaccharides prepared from cleavage of polysaccharides of S. pneumococcus strains 3, 6B, 
8, 14, 19F and 23; pneumococcal C-substance : and N. meningitidis C-polysaccharide have been used in our 
laboratory. Preferred repeat units (R.U.) for oligosaccharides are as follows for some S. pneumococcus 
serotypes and pneumococcal C-substance: 

Detailed Description Paragraph Right (29): 

FIS. 1 shows the repeat unit structures of the polysaccharides used in the Examples of the invention. Other 
bacterial and viral polysaccharide are known to those of skill in the art, and may be used in the methods and 
compositions of the present invention. Various polysaccharides can be cleaved including, but not limited tof 
pneumococcal group antigen fC-substance ) and capsular polysaccharides of serotypes of Streptococus 
pneumoniae, Neisseria meningitidis, Haemophilus influenzae, Group A Streptococcus and Group B 
Streptococcus. 

Detailed Description Paragraph Right (64): 

FIG. 11 shows the separation of an enzyme cleaved polysaccharide (serot/pe 8 cleaved by cellulose). The 
separation of C-substance oligosaccharides is shown in FIG. 12. 

Other Reference Publication (30): 

Jennings, H.J., et al., "Structure of the Complex Polysaccharide C-Substances from Streptococcus 
pneumoniae Type 1", Biochem., 19:4712-4719, 1980. 
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L8: Entry 19 of 23 



File: USPT 



Aug 27, 1991 



DOCUMENT-IDENTIFIER: US 5043267 A 

TITLE: Method for rapid detection of bacterial and fungal infection 
Detailed Description Paragraph Right (1): 

The present invention is applicable for the diagnosis of many bacterial and fungal infections in man and other 
mammals. The method should be useful in both human and veterinary medicine. Bacteria and fungi which can 
be detected by the present method are those which are both phagocytosed and at least partially degraded in 
the phagocyte. Many clinically significant pathogens fall within this group. Generally, the gram positive and 
gram negative bacteria can be detected. Specifically, gram positive bacteria belonging to the genera 
Staphylococcus, Streptococcus, Listeria, Clostridium, and Corynebacteria can be detected. Gram negative 
bacteria belonging to the family Enterobacteriaceae can be detected. Gram negative bacteria belonging to the 
genera Haemophilus, Bacteroides, Pseudomonas, Neisseria, and Legionella can be detected. Fungi belonging to 
the genera Candida, Cryptococcus, Coccidiodes and Histoplasma can be detected. Bacteria and fungi belonging 
to these various families and genera are known to be phagocytosed by phagocytes which comprise 
polymorphonuclear leukocytes (PMN), monocytes and tissue macrophages. With the passage of time, the 
pathogen is increasingly degraded by the phagolysosomal system. The degree and rate of phagolysosomal 
degradation varies depending upon the age of the organism and the nature of the pathogen. This degradative 
process causes the removal of characteristic surface structure com-ponents of the pathogen such as pili 
from Neisseria, aagsj^lar^^polysacchgrides from Streptococcus pneumoniae antllipoteichaia acid which is found 
in virtually o^tgr^Tm positive bacterj^As the degradative process continuesVmicGobidl^cetl wall and membrane 
integrity are at'feHeS^By the action of PMN-specific degradative processes and microbial-specific autolysins. 
Once the innermost cell membrane is ruptured, intracellular components of the pathogen such as DNA and 
RNA will be released. Once those intracellular components are released, the degradative enzymes of the 
phagocyte begin to destroy those components also. 
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L2: Entry 1 of 40 



File: USPT 



Aug 7, 2001 



DOCUMENT-IDENTIFIER: US 6270775 Bl 
TITLE: Streptococcal C5a peptidase vaccine 

Detailed Description Paragraph Right (14): 

Alternatively, the SCR can be conjugated or linked to another peptide or to a polysaccharide. For example, 
immunogenic proteins well-known in the art, also known as "earners" may be employed. Useful immunogenic 
proteins include keyhole limpet hemocyanin (KLH), bovine serum albumin (BSA), ovalbumin, human serum 
albumin, human gamma globulin, chicken immunoglobulin G and bovine gamma globulin. Useful immunogenic 
polysaccharides include group A Streptococci polysaccharide. C-polysaccharide from group B Streptococci, or 
the capsular polysaccharide of Streptococci pnuemoniae. Alternatively, polysaccharides of other pathogens 
that are used as vaccines can be conjugated or linked to SCR. 
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L2: Entry 7 of 40 



File: USPT 



Apr 18, 2000 



DOCUMENT-IDENTIFIER: US 6051415 A 

TITLE: Methods and kits for stln^ulating production of megakaryocytes and thrombocytes 
Brief Summary Paragraph Right (3): 

C-reactive protein was first described by Tillett and Francis [J. Exp. Med,, 52:561-71 (1930)] who observed 
that sera from acutely ill patients precipitated with the C-polysaccharide of the cell wall of Streptococcus 
pneumonia. Other investigators subsequently identified the reactive serum factor as protein, hence the 
designation "C-reactive protein" or "CRP." Kilpatrick et al., Immunol. Res., 10:43-53 (1991), provides a recent 
review of CRP. 
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Interaction of the C- polysacchlffide of Streptococcus pneumonia^^ith 
the 'receptor asialo-GMl. 

Sundberg-Kovamees M; Holme T; Sjogren A 

Microbiology and Tumorbiology Center, Karolinska Institute, Stockholm, 
Sweden . 

Microbial pathogenesis {ENGLAND) Oct 1996, 21 (4) p223-34, ISSN 
0882-4010 Journal Code: MIC 
Languages: ENGLISH 
Document type: JOURNAL ARTICLE 
JOURNAL ANNOUNCEMENT: 97 05 
Subfile: INDEX MEDICUS 

C-polysaccharide (PnC) is the major surface component of pneumococci 
containing phosphoryl choline residues. In order to investigate the 
possibility that PnC can bind to glycolipid receptors present on epithelial 
cells we extracted carbohydrate material from a nonencapsulated strain of 
pneumococci. The components of the extract were separated by gel permeation 
chromatography. An ELISA was used for detection of fractions binding to the 
pneumococcal glycolipid receptor asialo GMl . These fractions were pooled 
and analysed by nuclear magnetic resonance spectroscopy (NMR) . The IH NMR 
spectrum showed good agreement with a reference spectrum of pure PnC 
showing that this substance was the major component. Binding of the 
purified PnC to asialo-GMl was unaffected by protease K treatment. 
Immunoblots of the purified PnC after separation by SDS-PAGE resulted in a 
characteristic banding pattern. PnC could be released from pneumococci by 
heat treatment of whole bacteria in buffer as shown by reaction with a 
monoclonal antibody specific for the phosphoryl choline determinant. After 
separation by SDS-PAGE of the components of'^the Hea't^e^tra^CT^^irnr^^ 
showed the presence of bands characteristic for PnC. Eluates from the 
characteristic bands in the gel were shown to contain material binding to 
asialo-GMl. This binding was not reduced upon treatment with protease K. 
Pneumococci deprived of choline by cultivation in a medium containing 
ethanolamine as the only amino alcohol source did not bind to asialo-GMl, 
indicating that the phosphoryl choline residue of PnC is essential for the 
interaction between PnC and the glycolipid receptor. These data provide 
evidence that PnC containing an intact phosphoryl choline residue is a 
ligand responsible for binding of pneumococci to the receptor asialo-GMl. 

Tags: Support, Non-U. S. Gov't 

Descriptors : *G (Ml) Ganglioside--Metabolism — ME; ^Polysaccharides, 
Bacterial — Metabolism — ME; ^Receptors , Cell Surface — Metabolism — ME; 
^Streptococcus pneumoniae; Bacterial Adhesion; Enzyme-Linked Immunosorbent 
Assay; Gangliosides ; Immunoenzyme Techniques; Phosphoryl choline — Metabolism 
— ME; Streptococcus pneumoniae--Pathogenicity--PY; Structure-Activity 
Relationship 

CAS Registry No.: 0 (polysaccharide C-substance (Streptococcus)); 0 
(Gangliosides); 0 (Polysaccharides, Bacterial); 0 (Receptors, Cell 
Surface); 107-73-3 { Phosphorylcholine ) ; 37758-47-7 (G(M1) Ganglioside) ; 
71012-19-6 (asialo GMl ganglioside) 
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DIALOG (R) File 155 : MEDLINE ( R) 

03947720 85030848 PMID: 6436299 

Detection of Neisseria meningitidis group A, Haemophilus influenzae type 
b, and Streptococcus pneumoniae antigens in cerebrospinal fluid specimens 
by antigen capture enzyme-linked immunosorbent assays. 

Sippel JE; Prato CM; Girgis NI ; Edwards EA 

Journal of clinical microbiology (UNITED STATES) Aug 1984, 20 (2) 
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Antigen capture enzyme-linked immunosorbent assay was compared to 
coagglutination and counterimmunoelectrophoresis for the detection of 
meningococcal, Haemophilus, and pneumococcal antigens. Enzyme-linked 
immunosorbent assay detected 1 ng of purified meningococcal and 
Haemophilus polysaccharides per ml and 5 ng of pneumococcal^^^^ 

polysaccharide per ml; coagglutination detected 20, 25, and 30 ng/ml, / 
respectively, ■ of these polysaccharides ; and counterimmunoelectrophoresis 
detected 10, 50, and 60 ng/ml. Double-antibody sandwich- antiglobulin'^'^ 
enzyme-linked immunosorbent assays, which employed antibodies produced in y 
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DOCUMENT-IDENTIFIER: US 5316911 A 

TITLE: Method of determining the presence of endotoxin in a sample 
CLAIMS: 

1. A method of determining the presence of an endotoxin or an endotoxin-like material in a sample, wherein 
the endotoxin-like material is selected from the group consisting of lipopolysaccharide, 
oligolipopolysaccharide, lipid A, glucans, peptidoglycan, lipoteichoic acid, lipoglycans and synthetic lipid A, the 
method comprising: 

(a) incubating a sample with a component which is from horseshoe crab amoebocyte lysate, hemolymph or a 
synthetic analogue thereof having substantially the same reactivity with an endotoxin or endotoxin-like 
material as a component occurring naturally in horseshoe crab amoebocyte lysate or haemolymph, whereby the 
properties of said component are altered if any endotoxin or endotoxin-like material is present in the sample 
so that no reaction with an antibody raised against or directed substantially only against said component or an 
immunological determinant thereof will take place, 

(b) reacting the incubated mixture of said sample and said component from step (a) with a monoclonal 
antibody raised against or directed substantially only against said component or an immunological determinant 
thereof whereby the antibody is bound to any of said component present in the mixture, and 

(c) determining the presence of any endotoxin or endotoxin-like material in the sample by detecting any bound 
antibody in the reaction mixture resulting from step (b), the detection of decreasing amounts of bound 
antibody showing the presence of an endotoxin or endotoxin-like material in the sample: 

with the proviso that any of said component present after the incubation of the sample in step (a) is coupled 
to a solid support, or 

that said antibody is coupled to a solid support or to a bridging molecule which is coupled to a solid support, or 

that any endotoxin or endotoxin-like material present in the sample is coupled to a solid support. 

2. A method of determining the presence of an endotoxin or endotoxin-like material in a sample, wherein the 
endotoxin-like material is selected from the group consisting of lipopolysaccharide, oligolipopolysaccharide, 
lipid A, glucans, peptidoglycan, lipoteichoic acid, lipoglycans and synthetic lipid A, the method comprising: 
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(a) incubating a sample with a component which is from horseshoe crab amoebocyte lysate, hemolymph or a 
synthetic analogue thereof having substantially the same reactivity with an endotoxin or endotoxin-likc 
material as a component occurring naturally in horseshoe crab amoebocyte lysate or haemolymph, whereby the 
properties of said component are altered if any endotoxin or endotoxin-like material is present in the sample 
so that a reaction product of said component with an endotoxin or endotoxin-like material in the sample will 
react with an antibody raised against or directed substantially only against said reaction product or an 
immunological determinant thereof, 

(b) reacting the incubated mixture of said sample and said component resulting from step (a) with a 
monoclonal antibody raised against or directed substantially only against said reaction product or an 
immunological determinant thereof, whereby the antibody is bound to any of said reaction product present in 
the mixture, and 

(c) determining the presence of any endotoxin or endotoxin-like material in the sample by detecting any bound 
antibody in the reaction mixture resulting from step (b), the detection of increasing amounts of bound 
antibody showing the presence of an endotoxin or endotoxin-like material in the sample; 

with the proviso that any of said reaction product present after the incubation of the sample in step (a) is 
coupled to a solid support, or 

that said antibody is coupled to a solid support or to a bridging molecule which is coupled to a solid support, or 
that any endotoxin-like material present in the sample is coupled to a solid support. 
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TITLE: Extract of bacterial mocromolecules, a process for its preparation and a pharmaceutical composition 
containing the same 

CLAIMS: 

1. A modified bacterial protein-based extract comprising a mixture of extracted acidic bacterial polyanions 
having an isoelectric point of 2.5 to 5.5, and wherein the sum of amino acid constituents represents at least 
507o of said extract, said extract having been prepared by carrying out an alkaline extraction of a bacterial 
suspension in the presence of a diluted aqueous source of hydroxyl ions at a stable pH ranging between 11 and 
13, followed by a purification of the extract, wherein said bacterial suspension comprises at least one 
bacterial strain selected from the group consisting of Staphylococcus aureus, strains 1-049, 1-050, 1-051, 
1-052, 1-053 and 1-054: Streptococcus viridans, strains 1-046, 1-047 and 1-048; Neisseria catarrhalis strain 
1-045; Hemophilus influenzae serotype b NCTC 8467; Diplococcus pneumoniae serotypes 1, 2, 3 and 47, NCTC 

7465, 7466, 7978 and 10319, respectively; Klebsiella pneumoniae strains NCTC 204 and 5056; Klebsiella 
ozaenae NCTC 5050; Streptococcus pyogenes serogroup A NCTC 8191; Neisseria catarrhalis strains NCTC 
3622 and 3625, and E. coli 1-1147. 

4. A process for the preparation of a modified bacterial protein-based extract which comprises cultivating 
bacteria in a liquid medium, suspending said bacteria in an aqueous medium so as to obtain a bacterial 
suspension, carrying out an alkaline extraction on said bacterial suspension, and thereafter a purification so as 
to obtain said modified bacterial protein-based extract, said alkaline extraction being carried out in the 
presence of a diluted aqueous source of OH ions at a stable pH ranging between 11 and 13, and a decrease in 
pH during said extract not exceeding 0.4, wherein the cultivated bacteria comprise at least one bacterial 
strain selected from the group consisting of Staphylococcus aureus, strains 1-049, 1-050, 1-051, 1-052, 
1-053 and 1-054: Streptococcus viridans, strains 1-046, 1-047 and 1-048; Neisseria catarrhalis strain 1-045: 
Hemophilus influenzae serotype b NCTC 8467; Diplococcus pneumoniae serotypes 1, 2, 3 and 47, NCTC 7465, 

7466, 7978 and 10319, respectively; Klebsiella pneumoniae strains NCTC 204 and 5056; Klebsiella ozaenae 
NCTC 5050; Streptococcus pyogenes serogroup A NCTC 8191: Neisseria catarrhalis strains NCTC 3622 and 
3625, and E. coli 1-1147. 

7. A process according to claim 4, wherein after purification, the LPS content of the modified bacterial 
protein-based extract is less than 2.times.l0.sup.-3 7o, said purification including one or several steps of 
ultrafiltration, treatment with a non-ionic surfactant, chromatography, sterile filtration, and lyophilization. 
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selected populations at risk for serious pneumococcal infection for whom 
vaccination is currently recommended and to assess duration of protection 
after vaccination. DESIGN — Vaccine efficacy was estimated using indirect 
cohort analysis to compare the proportion of pneumococcal infections caused 
by serotypes included in the vaccines of vaccinated and unvaccinated 
persons who were identified during 14 years of national surveillance. 
SETTING — Hospital laboratories in the United States that submitted 
pneumococcal isolates to the Centers for Disease Control and Prevention 
between May 1978 and April 1992. PART I CI PANTS- -A total of 2837 persons 
older than 5 years who had pneumococcus isolated from blood or 
cerebrospinal fluid. RESULTS — Overall efficacy for preventing infection 
caused by serotypes included in the vaccine was 57% (95% confidence 
interval [CI] , 45% to 66%) . Efficacy among persons with diabetes mellitus 
was 84% (95% CI, 50% to 95%); with coronary vascular disease, 73% (95% CI, 
23% to 90%); with congestive heart failure, 69% (95% CI, 17% to 88%); with 
chronic pulmonary diseases, 65% (95% CI, 26% to 83%) ; and with anatomic 
asplenia, 77% (95% CI, 14% to 95%) . Efficacy was not documented for 
patients with alcoholism or cirrhosis, sickle cell disease, chronic renal 
failure, lymphoma, leukemia, or multiple myeloma, although sample sizes 
were small for these groups. Efficacy for immunocompetent persons older 
than 65 years was 75% (95% CI, 57% to 85%). Efficacy did not decline with 
increasing interval after vaccination: 5 to 8 years after vaccination it 
was 71% (95% CI, 24% to 89%), and 9 years or more after vaccination it was 
80% (95% CI, 16% to 95%) . CONCLUSIONS--Intensif led efforts to improve 
pneumococcal vaccine coverage among certain populations for whom 
vaccination is currently recommended is indicated, but universal 
revaccination is not warranted at this time. 
Tags: Female; Human; Male 
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such 0-acetylated polysaccharides are used as components of vaccines. This 
is the case in a polysaccharide conjugate vaccine under development for 
treatment of diseases caused by Streptococcus pneumoniae. An ion 
chromatographic (IC) method utilizing suppressed conductivity detection 
(SCD) was developed to quantitatively measure 0-acetate groups in the 
capsular polysaccharides from S. pneumoniae types 18C and 9V following 
hydrolytic release of 0-acetate from the polysaccharide backbones using 2 
mM sodium hydroxide. IC was carried out using an OmniPac PAX-500 column and 
0.98 mM NaOH in 2% methanol as the mobile phase. Capillary ion 
electrophoresis (CIE) with indirect photometric detection was evaluated as 
an alternative method. The CIE method utilized a 72 cm x 75 microns I.D. 
fused-silica capillary and an electrolyte composed of 5 mM potassium 
hydrogenphthalate, 0.5 mM tetradecyltrimethylammonium bromide, and 2 mM 
sodium tetraborate, pH 5.88. A comparison of CIE and IC-SCD in terms of 
reproducibility, accuracy, linearity, and sensitivity will be presented. 
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OBJECTIVE — To determine pneumococcal polysaccharide vaccine efficacy in 



two animal species, differentiated 100% of the cerebrospinal fluid (CSF) 
specimens from meningococcal meningitis patients and 95% of the CSFs from 
Haemophilus patients from heterologous control CSFs. Double-antibody 
sandwich procedures, which use the same antiserum preparation for coating 
the wells of microtiter plates and for alkaline phosphatase-conjugated 
immunoglobulin , differentiated meningococcal CSFs from control specimens 
but were unable to effectively differentiate the Haemophilus or 
pneumococcal specimens from control CSFs. Coagglutination detected specific 
antigen in 92% of the meningococcal CSFs, 80% of the Haemophilus CSFs, and 
92% of the pneumococcal specimens. The comparable percentages for 
counterimmunoelectrophoresis were 76, 95, and 71%. 
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An enzyme-linked immunosorbent assay (ELISA) and the antibody 
concentrations assigned to different pneumococcal capsular polysaccharide 
types were used to estimate concentrations of antibody to additional 
pneumococcal types in reference serum 89SF and to confirm assigned antibody 
values. This was possible because the slopes of curves of antibody binding 
to all polysaccharide types evaluated (1, 3, 4, 5, 6B, 7F, 9V, 14, 18C, 
19F, and 23F) were similar. The point estimates for total anti-pneumococcal 
antibody and immunoglobulin G (IgG) antibody determined by 
cross-standardization by an ELISA based on use of methylated human serum 
albumin (mHSA) to improve the efficiency of polysaccharide binding to the 
ELISA plate differed by less than 40% from those reported by Quataert et 
al. (Clin. Diagn. Lab. Immunol. 2:590-597, 1995) for types 1, 4, 6B, 7F, 
9V, 14, 18C, and 23F. However, large differences were found between the 
assigned values and those obtained by our mHSA ELISA for types 3 and 19F. 
The mHSA ELISA and the direct polysaccharide coat ELISA may not measure 
antibodies to the same epitopes on polysaccharides of types 3 and 19F. 
The functional importance of these different antibody specificities is 
being investigated. We have thus confirmed the assigned IgG antibody values 
for most types by a different method and have extended antibody assignments 
to several additional types. 
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Antibodies to pneumococcal polysaccharides type III and VIII were 
fractionated by use of .cross reacting immunoadsorbents and-gradient elution 
with cellobiose; and NaCl.'^The polysaccharides were first de rivatized with 
p nitrobenzyl bromide. After reduction of the nitro group, they were linked 
to bovine gamma globulin by diazotization and coupling. The protein 
polysaccharide complex was then linked to activated sepharose to form an 
immunoadsorbent . In other experiments, immunoadsorbents were synthesized 
from polysaccharides which had first been either subjected to 
aminoethylation or to amidation. In some instances, partial acid hydrolysis 
was carried out on the completed immunoadsorbent. These adsorbents had a 
high capacity for antibody. By use of several different immunoadsorbents, 
as well as varying elution programs with cellobiose and NaCl, complex 
antibody mixtures could be resolved with the isolation of components of 
unique electrophoretic mobility. Light chains isolated from these 
preparations were shown to have a single amino acid sequence at the N 
terminus. It is apparent that many antibodies to differing determinants on 
the relatively simple polysaccharide antigens may be elicited and 
separated on the basis of these properties. 
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LANGUAGE: English COUNTRY OF PUBLICATION: Japan 

DOCUMENT TYPE: Journal 
ARTICLE TYPE: Original paper 

MEDIA TYPE: Printed Publication <1-I 
ABSTRACT: Two proteins were isolated from rainbow trout sera by affinity 
chromatography using C- polysaccharide -Sepharose 4B column. One was 
appropriate to the trout C-reactive protein (CRP) that was reported — 
previously (Murai et al . 1990. Dev. Comp. Immunol. 14: 49-58). The 
other was a newly found protein that had apparent molecular weight of 
135,000 on native gradient polyacrylamide gel electrophoresis, and 
isoelectric points of 5.2-5.8. The N-terminal sequence (twenty amino 
acids) of the newly found protein was similar to CRPs from other 
species (e.g. 44% homology with plaice CRP). On electron microscope, 
the newly found protein was observed as pentagonal symmetry structure, 
(author abst . ) 
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Characterization of specific immunoglobulin G (IgG) and its siibclasses 
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adult population: proposal for response criteria. 
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The aim of the study was to standardize an enzyme-linked immunosorbent 
assay (ELISA) method for the quantification of immunoglobulin G (IgG) and 
its subclasses (IgGl and IgG2) against the 23-valent pneumococcal vaccine 
and to establish the criteria for a normal response to the vaccine. Forty 
healthy individuals (20 women and 20 men; mean age, 2 9 years) were studied. 
All were vaccinated with the 23-valent pneumococcal vaccine; blood samples 
were drawn just prior to and 3 weeks after immunization. Quantification of 
specific IgG and its subclasses was performed by an ELISA with the vaccine 
as the antigen. The linearity of the ELISA method was demonstrated by the 
similar slopes of the linear regression lines generated from the titration 
of sera with different antibody concentrations. The specificity of the 
antibodies against the vaccine was demonstrated by (i) an absorption test 
with pneumococcal vaccine, (ii) a cross-reactivity experiment witl:^ 
Haemophilus influenzae type b polysaccharide , and (iii) affinity 

chromatography with protein A-Sepharose. Response to the vaccine was 
defined by using the lower level of the 90% probability interval 
(one-tailed) for postimmunization-specif ic IgG, IgGl, and IgG2. By using 
this cutoff, responders were considered to be those with an absolute 
increase in antibody titers higher than 395 arbitrary units/ml for IgG, 
0.350 A450 units for IgGl, and 0.314 A450 units for IgG2. Overall, 20 (50%) 
subjects had IgG, IgGl, and IgG2 responses, 9 (22.5%) had IgG and IgG2 
responses, 4 (10%) had IgGl responses, 3 (7.5%) had IgG and IgGl responses. 



and 4 (10%) were nonresponders . Ninety percent of our population responded 
to the 23-valent pneumococcal vaccine. Up to 10% of healthy individuals may 
respond to an IgG subclass without significant increases in total IgG 
titers. The ELISA method that is described may be useful for evaluating the 
specific antibody response against polysaccharides . 
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Antibody response in bronch calve olar lavage and serum of rats after 
aerosol immunization of the airways with a well-adhering and a poorly 
adhering strain of Streptococcus pneiuaoniae. 
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This study describes the antibody response to two bacterial antigens, 
pneumolysin toxoid ( PL) and purified pneumococcal capsular 
polysaccharide (PPS) 19F, in bronchoalveolar lavage (BAL) and in serum in 
rats after aerosol immunization with whole killed Streptococcus pneumoniae. 
To study the importance of bacterial adherence for antibody formation, one 
well-adhering and one poorly adhering strain of S. pneumoniae was used. The 
results show local specific anti-PPS 19F IgA, IgM and IgG antibody 
activities after aerosol immunization, Anti-PL antibody activity in all 
three immunoglobulin classes was found, although the anti-PL activity was 
lower than the anti-PPS 19F antibody activity. The IgA anti-PPS 19F 
antibody activity in BAL after immunization with the well-adhering strain 
was higher than with the poorly adhering strain. We conclude that aerosol 
immunization with S . pneumoniae induces a local , specific antibody 
production in the lung of the rat. 
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The importance of Glm and 2 allotypes for the IgG2 antibody levels and 
avidity against pneiamococcal polysaccharide type 1 within mono- and 
dizygotic twin-pairs . 
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Eighty-two mono- or dizygotic Caucasian twins vaccinated with a 23-valent 
pneumococcal vaccine, who had previously had their IgG2 antibody levels to 
pneumococcus type 1 determined before and after vaccination, were included 
in this study. Their IgG2 antibody levels were related to their Glm and G2m 
allotypes/phenotypes and their Gm amounts. Eight different Gm phenotypes 
were found and characteristically IgG2 antibody levels were related to 
them. G2m (n) homozygotic twins had significantly higher IgG2 levels than 
heterozygotic twins who had significantly higher levels than G2m (-n) 
homozygotic twins (P < 0.05). The Glm allotype, on the other hand was 
without influence on the IgG2 levels and so were the Gm amounts among G2m 
(n) heterozygotic twins. The IgG2 antibody avidities were not related to Gm 
allotypes but significantly correlated to IgG2 levels (P = 0.05). Finally, 
a highly significant intra-pair correlation was found for avidity in the 
monozygotic twins supporting a genetic regulation of avidity (P < 0.002). 
These results may explain our earlier findings that IgG2 antibody levels, 
after pneumococcal vaccination are significantly more closely correlated 
within mono- compared to dizygotic twins. 
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Separation of polysaccharide -specific human immunoglobulin G 
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Protein A Superose was employed to separate affinity - purified 
anti carbohydrate antibodies according to immunoglobulin G (IgG) 
subclass. Separation was achieved with a novel buffer system (disodium 
phosphate-sodium acetate-sodium chloride-glycine) , which allowed th^ 

t generation of a linear pH gradient from pH 8 to 3 , Protein A-bound| 
anti-carbohydrate antibodies were eluted as three peaks, two of them mainly] 
containing IgG2 and one consisting of highly enriched IgGl. The enriched 
antibody preparations retained their functional activity. This separation 
procedure can be considered as an alternative to the preparation of IgG 
subclasses with subclass-specif ic monoclonal antibodies and could be - 
employed whenever contamination with immune complexes has to be avoided. 
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Comparison of the induction of immunoglobulin M and G antibodies in 
mice with purified pneiamococcal type 3 and meningococcal group C 
polysaccharides and their protein conjugates. 
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The nature and kinetics of the serum antibody response to pneumococcal 
type 3 and meningococcal group C polysaccharides and their protein 
conjugates were studied in mice. Bovine serum albumin and diphtheria and 
tetanus toxoids were used as carrier proteins. The purified 

polysaccharides induced only immunoglobulin M (IgM) antibodies in 
thymus-bearing as well as congenic athymic (nude) mice. The 

polysaccharides covalently conjugated to proteins produced IgM and IgG 
antibodies in normal mice, but only IgM antibodies in nude mice. A second 
dose of the polysaccharide -protein conjugates resulted in a booster 
effect in the IgG response to the polysaccharides . Moreover, memory 
B-cells, generated after a primary injection with the polysaccharide 
-protein conjugates, could be triggered to the production of IgG antibodies 
after a second injection with the pure polysaccharides alone. These data 
indicate that the antibody response to the pure polysaccharides is thymus 
independent and that this response can be changed into a thymus-dependent 
response by covalent conjugation of the polysaccharide to a 
thymus-dependent protein. 
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Four homogeneous antibodies to type VIII pneumococcal- polysaccharide 
(SB) were isolated from the serum of a single rabbit (3322) by affinity 
chromatography on an SB immunoadsoebent by utilizing gradient^ elution 
with cellobiose and NaCl. The binding properties of these antibodies were 
determined by a radioimmunoassay with 1251-bovine gamma-globulin-SB. 
Cellobiose (a disaccharide unit of S8) was the immunodominant group of each 
of the four antibodies, but each antibody bound to this disaccharide with 
different relative affinities. The amino acid sequences (positions 0-40) of 
three of the four antibody light chains were each different both in 
framework and first hypervariable region sequences. The fourth antibody 
light chain has a blocked amino terminus. These findings indicate that 
antibodies elicited by a relatively simple antigen and examined at one time 
during the course of immunization in a single rabbit may exhibit common 
specificities for an oligosaccharide determinant, yet have different 
binding affinities for that determinant as well as different primary 
structures in the complementarity (hypervariable) regions and framework 
regions . 
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A new multiantigen inmunoassay for the quantification of IgG antibodies to 
capsular polysaccharides of Streptococcus pneiamoniae . 
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ABSTRACT: A new nitrocellulose-based solid-phase multiantigen immunoassay 
(MAIA) for the detection of serum antibodies to Streptococcus pneumoniae 
capsular polysaccharides (PPSs) is presented. Evaluation with human 
sera showed that the MAIA test is reproducible, sensitive, and specific, 
correlated well with a conventional ELISA method. The multiantigen 
I strip system allowed quantification of antibodies against several PPS 
I serotypes simultaneously and with a minimal amount of serum specimen. The 
1 presented solid-phase immunoassay for the quantification of anti-PPS 

antibodies seems to be a superior and attractive alternative to currently 
used ELISA tests and offers possibilities for standardization. 
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ABSTRACT: Aims - To evaluate the use of a quantitative enzyme linked 

immunosorbent assay (ELISA) detecting C-polysaccharide (PnC) antigen in 
sputum for the diagnosis of Streptococcus pneumoniae infection. Methods ^- 
Specimens of sputum from 60 patients with acute community and hospital 
acquired pneumonia and infective exacerbations of obstructive airways 
disease were examined by semiquantitative culture and antigen ELISA. 
Results - Using a cutoff value of 1 mu-g/ml PnC antigen for a positive 
result, the sensitivity of this assay was 90.3%, specificity 93.1%, 
predictive value of a positive result was 93.5%, and the predictive value 
of a negative result 89.6%. Conclusions - Quantitation of 
C-polysaccharide antigen in sputum by ELISA distinguishes between 
carriage of oral bacteria which express PnC-like antigen and infection 
with S. pneumoniae and compares favorably with other diagnostic methods. 
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36002 Medical and Clinical Microbiology-Bacteriology 
36504 Medical and Clinical Microbiology-Serodiagnosis 
10066 Biochemical Studies-Lipids 
10068 Biochemical Studies-Carbohydrates 
BIOSYSTEMATIC CODES: 

07700 Gram-Positive Cocci (1992- ) 



86215 Hominidae 



(Item 12 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 

(c) 2002 BIOSIS. All rts . reserv. v 

09331511 BIOSIS NO.: 199497345947 
Evaluation of a latex particle agglutination assay (LPAA) using 
antibody specific to pneumococcal C polysaccharide (PnC) for rapid 
detection and identification of Streptococcus pneumoniae (SP) . 

AUTHOR: Lakshmy A; Russell H; Facklam R R V 
AUTHOR ADDRESS: Cent. Dis , Control and Prevention, Atlanta, GA**USA 
JOURNAL: Abstracts of the General Meeting of the American Society for 
Microbiology 94 (0) :p514 1994 

CONFERENCE/MEETING: 94th General Meeting of the American Society for 
Microbiology Las Vegas, Nevada, USA May 23-27, 1994 
ISSN: 1060-2011 
RECORD TYPE: Citation 
LANGUAGE: English 
DESCRIPTORS: 

MAJOR CONCEPTS: Immune System (Chemical Coordination and Homeostasis); 

Infection; Pathology; Physiology 
BIOSYSTEMATIC NAMES: Gram-Positive Cocci — Eubacteria, Bacteria; Hominid 

— Primates, Mammalia, Vertebrata, Chordata, Animalia 
ORGANISMS: gram-positive cocci (Gram-Positive Cocci); human (Hominidae) 

Streptococcus pneumoniae (Gram-Positive Cocci) 
BIOSYSTEMATIC CLASSIFICATION (SUPER TI\XA) : animals; bacteria; chordates 

eubacteria; humans; mammals; microorganisms; primates; vertebrates 
MISCELLANEOUS TERMS: DIAGNOSTIC METHOD; MEETING ABSTRACT 
CONCEPT CODES: 

12504 Pathology, General and Miscellaneous-Diagnostic 
31000 Physiology and Biochemistry of Bacteria 
34502 Immunology and Immunochemistry-General ; Methods 
36002 Medical and Clinical Microbiology-Bacteriology 
00520 General Biology-Symposia, Transactions and Proceedings of 

Conferences, Congresses, Review Annuals 
10064 Biochemical Studies-Proteins, Peptides and Amino Acids 
10068 Biochemical Studies-Carbohydrates 
36001 Medical and Clinical Microbiology-General; Methods and Techniques 
BIOSYSTEMATIC CODES: 

07700 Gram-Positive Cocci (1992- ) 
86215 Hominidae 
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07356852 EMBASE No: 1998236198 

Enzyme immunoassay detecting teichoic and lipoteichoic acids versus 
cerebrospinal fluid culture and latex agglutination for diagnosis of 
Streptococcus pneumoniae meningitis 

Stuertz K. ; Merx I.; Eiffert H. ; Schmutzhard E.; Mader M. ; Nau R. 

R. Nau, Dept. of Neurology, University of Gottingen, Robert-Koch-Str . 40, 

D-37075 Gottingen Germany 

AUTHOR EMAIL: mau@gwdg.de 

Journal of Clinical Microbiology ( J. CLIN. MICROBIOL. ) (United States) 
1998, 36/8 (2346-2348) 
CODEN: JCMID ISSN: 0095-1137 
DOCUMENT TYPE: Journal; Article 
LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 
NUMBER OF REFERENCES: 11 

A newly developed enzyme immunoassay (EIA) was used to detect the 
presence of pneumococcal teichoic and lipoteichoic acids in cerebrospinal 
fluid (CSF) from patients with Streptococcus pneumoniae meningitis who were 




being treated with antibiotics. All initial CSF samples, which on culture 
grew S. pneumoniae, were positive in the EIA. A total of 14 subsequent 
culture-negative samples gave clear signals in the EIA up to day 15 after 
the onset of antibiotic treatment. For 11 CSF specimens, culture, 
microscopy, and latex agglutination were negative while the EIA detected 
pneumococcal antigens. The EIA did not react either with CSF of patients 
with meningitis caused by bacteria other than S. pneumoniae or by vital 
pathogens. In conclusion, this EIA can be a valuable tool for the diagnosis 
of S. pneumoniae meningitis from CSF samples in cases in which prior 
antimicrobial therapy minimizes the usefulness of culture or other antigen 
detection tests. 

DEVICE BRAND NAME /MANUFACTURER NAME: Wellcogen/murex/Germany 
DEVICE MANUFACTURER NAMES: murex/Germany 
DRUG DESCRIPTORS: 

*teichoic acid; *lipoteichoic acid 

bacterial antigen; norfloxacin — drug therapy — dt; ciprofloxacin — drug 
therapy — dt; cef ixime--drug therapy — dt; amoxicillin--drug therapy--dt; 
clavulanic acid--drug therapy — dt; amoxicillin plus clavulanic acid — drug 
therapy--dt; cefotaxime — drug therapy--dt; penicillin g--drug therapy — dt; 
ceftriaxone — drug therapy — dt 
MEDICAL DESCRIPTORS: 

*bacterial meningitis--diagnosis--di ; *bacterial meningitis — drug therapy 
--dt 

streptococcus pneumoniae ; enzyme immunoassay; cerebrospinal fluid culture 
; latex agglutination test; antibiotic therapy; human; clinical article; 
oral drug administration; intravenous drug administration; article; 
priority journal 

CAS REGISTRY NO.: 9041-38-7 (teichoic acid); 56411-57-5 (lipoteichoic acid) 
; 70458-96-7 (norfloxacin); 85721-33-1 (ciprofloxacin); 79350-37-1 ( 
cefixime); 26787-78-0, 61336-70-7 (amoxicillin); 58001-44-8 (clavulanic 
acid) ; 74469-00-4 (amoxicillin plus clavulanic acid) ; 63527-52-6, 
64485-93-4 (cefotaxime); 1406-05-9, 61-33-6 (penicillin g) ; 73384-59-5, 
7457 8-69-1 (ceftriaxone) 
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037 Drug Literature Index 
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07166429 EMBASE No: 1998043329 

Association of intrastrain phase variation in quantity of capsular 
polysaccharide and teichoic acid with the virulence of Streptococcus 
pneumoniae 

Kim J.O.; Weiser J.N. 

Dr. J.N. Weiser, 301B Johnson Pavilion, Dept. of Microbiology, University 

of Pennsylvania, Philadelphia, PA 19104 United States 

AUTHOR EMAIL: Weiser@mail.med.upenn.edu 

Journal of Infectious Diseases { J. INFECT. DIS. ) (United States) 1998 
, 177/2 (368-377) 

CODEN: JIDIA ISSN: 0022-1899 
DOCUMENT TYPE: Journal; Article 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 
NUMBER OF REFERENCES: 34 

The pneumococcus undergoes spontaneous phase variation between an -.opaque 
and a transparent colony form. In an animal model of systemic infection 
following intraperitoneal inoculation of mice, the opaque phenotype was 
significantly more virulent than the transparent for each of 3 strains 
examined. The opaque phenotype was associated with 1.2- to 5.6-fold greater 
amounts of capsular polysaccharide compared with the transparent using a 
sandwich ELISA. A similar technique comparing the amount of total teichoic 
acid showed that the transparent phenotype had 2.1- to 3.8-fold more 



immunodetectable teichoic acid. This difference was confirmed by comparing 
the incorporation of (sup 3H) choline into teichoic acid. Cell fractionation 
revealed that variation in quantity of incorporated choline was due to 
differences in cell wall-associated teichoic acid. Results suggest that the 
pneumococcus phase varies between a virulent form with more capsular 
polysaccharide and less teichoic acid and an avirulent form with less 
capsular polysaccharide and more teichoic acid. 

DRUG DESCRIPTORS: 

^bacterial polysaccharide — endogenous compound — ec; *teichoic acid 
— endogenous compound--ec 
MEDICAL DESCRIPTORS: 

^bacterial virulence; * streptococcus pneumoniae 

bacterial membrane; bacterium colony; phenotype; enzyme linked 
immunosorbent assay; cell fractionation; nonhuman; article; priority 
j ournal 

CAS REGISTRY NO.: 9041-38-7 (teichoic acid) 
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04939154 EMBASE No: 1992079370 

Pneumococcal capsular polysaccharide antigen detection in urine by 
counterimmunelectrophoresis . Technical aspects and relationship with 
serotypes 

DETECCION DE ANTIGENO POLISACARIDO CAPSULAR NEUMOCOCICO EN ORINA POR 
CONTRAINMUNOELECTROFORESIS. ASPECTOS TECNICOS Y CORRELACION CON EL SEROTIPO 
Coll P.; Moreno C. ; Sanchez F. ; Navarro F. ; Vilamala A.; Prats G. 
Servicio de Microbiologia, Hospital de la Santa Creu i Sant Pau, Avda . 
Sant Antoni M. Claret, 167, 08025 Barcelona Spain 

Enfermedades Infecciosas y Microbiologia Clinica ( ENFERM. INFECC. 
MICROBIOL. CLIN. ) (Spain) 1991, 9/10 (599-602) 
CODEN: EIMCE ISSN: 0213-005X 
DOCUMENT TYPE: Journal; Article 

LANGUAGE: SPANISH SUMMARY LANGUAGE: ENGLISH; SPANISH 
DRUG DESCRIPTORS: 

bacterial antigen; polysaccharide 
MEDICAL DESCRIPTORS: 

^antigen detection; ^counter immunoelectrophoresis ; * streptococcus 
pneumoniae ; * serotype 

article; bacterium isolation; blood culture; encapsulation; human; major 
clinical study; methodology; serotyping; staining; urinalysis 
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04833958 EMBASE No: 1991328694 

Pneumococcal C and type polysaccharide detection in the concentrated 
urine of patients with bacterexnia 

Bromberg K. ; Tannis G. ; Rodders A. 

Department of Pediatrics, State University of New York, 451 Clarkson 
Avenue, Albany, NY 11203 United States 

Medical Microbiology and Immunology ( MED. MICROBIOL. IMMUNOL. ) (Germany 
) 1990, 179/6 (335-338) 
CODEN: MMIYA ISSN: 0300-8584 
DOCUMENT TYPE: Journal; Article 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 



The C polysaccharide of Streptococcus pneumoniae was detected in the 



concentrated urine of 23 of 33 patients with pneumococcal bacteremia using 
latex agglutination. Type-specific polysaccharides were detected in the 
urine of 17 of these 33 patients including 4 patients lacking C 
polysaccharide in their urine. These 4 with the 23 detected above gave a 
total sensitivity of 82% (27/33) . The concentrated urine from an additional 
11 patients with other bacteremias were tested by C polysaccharide and 
type-specific reagents and were negative. C polysaccharide detection in the 
concentrated urine of patients may be helpful in the diagnosis of 
pneumococcal infections . 

DRUG DESCRIPTORS: ^ 

^polysaccharide 

MEDICAL DESCRIPTORS: 

^bacteremia — diagnosis — di; * streptococcus pneumoniae ; *urine 
adolescent; adult; aged; article; child; clinical article; controlled study 
; human; infant; latex agglutination test; priority journal 
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04810114 EMBASE No: 1991304850 

Location and quantitation of the sites of O-acetylation on the capsular 
polysaccharide from Streptococcus pneumoniae type 9V by sup IH-n.m.r. 

spectroscopy: Coirparison with type 9A 

Rutherford T.J.; Jones C; Davies D.B.; Elliott A.C. 

Chemistry Division, National Institut for Biological Standards and 

Control, Blanche Lane, South Mimms EN6 3QG United Kingdom 

Carbohydrate Research ( CARBOHYDR. RES. ) (Netherlands) 1991, 218/- 

(175-184) 

CODEN: CRBRA ISSN: 0008-6215 

DOCUMENT TYPE: Journal; Article 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 

The sup lH-n.m,r. spectra of the Streptococcus pneumoniae type 9V (S68 in 
American nomenclature) capsular polysaccharide (PS) and its O-deacetylated 
derivative (which is structurally identical to the S. pneumoniae type 9A 
(S33) PS) were assigned using COSY, relayed-COSY, and 2D-N0ESY experiments. 
The positions of the OAc groups in the alpha-GlcA, beta-ManNAc, and 
alpha-Glc residues of the native 9V PS were established using 2D-n.m.r. and 
chemical shift arguments, and the relative proportions of different 
0-acetylated species were estimated by integration of well-resolved sup 
3H-n.m.r. signals. The locations of the OAc substituents differ from those 
previously reported. 

DRUG DESCRIPTORS: 

^polysaccharide — endogenous compound — ec 
MEDICAL DESCRIPTORS: 

*cell wall; * streptococcus pneumoniae 

article; nonhuman; nuclear magnetic resonance; serotype 
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03421464 EMBASE No: 1987174041 

Pneumococcal antigens in sputa: ELISA for the detection of pneumococcal 
C- polysaccharide in sputa from pneumonia patients 

Krook A.; Holmberg H, 

Department of Infectious Diseases, Roslagstulls Hospital, Karolinska 
Institute, S-114 89 Stockholm Sweden 



Diagnostic Microbiology and Infectious Disease ( DIAGN. MICROBIOL. 

INFECT. DIS. ) (United States) 1987, 7/1 (73-75) 

CODEN: DMIDD 

DOCUMENT TYPE: Journal 

LANGUAGE : ENGLI SH 

An improved ELISA, the LKB UltroBact Pneumococcus Kit detecting 
pneumococcal C-polysaccharide, has been tested. Sputum samples from 72 
patients with community acquired pneumonia were included in the study. The 
sensitivity obtained was 96.1% and the specificity 92.6%. This ELISA might 
offer a useful diagnostic method in major clinical microbiologic 
laboratories for demonstrating Streptococcus pneumonia in sputa from 
patients with pneumonia, 

DRUG DESCRIPTORS: 
*antigen; ^polysaccharide 
MEDICAL DESCRIPTORS: 

*enzyme linked immunosorbent assay; * streptococcus pneTomoniae ; ^pneumonia 
; * sputum 

laboratory diagnosis; priority journal; respiratory system; diagnosis; 
methodology; human 

MEDICAL TERMS (UNCONTROLLED) : sensitivity; specificity 
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03349550 EMBASE No: 1987102127 

A new coagglutination test for detecting pneximococcal C- 

polysaccharide 

Krook A.; Holmberg H.; Sjogren A.M. 

Department of Infectious Diseases, Roslagstulls Hospital, Karolinska 
Institute, Box 5651, 114 89 Stockholm Sweden 
European Journal of Clinical Microbiology ( EUR, J. CLIN. MICROBIOL. ) ( 
Germany) 1987, 6/1 (68-69) 
CODEN: EJCMD 
DOCUMENT TYPE: Journal 
LANGUAGE: ENGLISH 

A new coagglutination test (PnC-CoA) for detecting pneumococcal 
C-polysaccharide (PnC) was compared with a commercial ki^ for detecting 
capsular polysaccharide using sputum samples from 105 patients with 
pneumonia. The sensitivity obtained with PnC-CoA was 95.8% and with the 
commercial kit 83.3%; the specificity was 96.5% and 91.2%, respectively. 
The PnC-CoA is simple to perform and it is a rapid, sensitive and specific 
test for detecting Streptococcus pneumoniae in sputa from adult patients 
with pneumonia. 
DRUG DESCRIPTORS: 
^polysaccharide 
MEDICAL DESCRIPTORS: 

* streptococcus pneumoniae ; ^pneumonia; * sputum 

blood clotting; respiratory system; methodology; human; etiology; diagnosis 
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02974693 EMBASE No: 1985068653 

Modification of a direct enzyme-linked immunosorbent assay for the 
detection of immunoglobulin G and M antibodies to pneumococcal capsular 



polysaccharide 

Messina J. P.; Hickox P.G.; Lepow M.L.; et al . 

Department of Pediatrics, Albany Medical College of Union University, 
Albany, NY 12208 United States 

Journal of Clinical Microbiology ( J. CLIN. MICROBIOL. ) (United States) 
1985, 21/3 (390-394) 
CODEN: JCMID 
DOCUMENT TYPE: Journal 
LANGUAGE: ENGLISH 

In contrast to the usual indirect enzyme-linked immunosorbent assay 
(ELISA) method for detection of antibody responses, a modified direct ELISA 
technique was used to measure immunoglobulin G (IgG) and IgM responses to 
pneumococcal capsular types 1, 3, 9N, and 23F in humans. Individual 
capsular polysaccharides were covalently bound to poly-L-lysine before 
adsorption to the solid phase. The coupling reaction was enhanced by 
maintenance of a constant pH of 8.2 after the addition of all reactants . 
The evaluation of four diluents (phosphate-buffered saline (PBS)-Tween; 
PBS-Tween plus 10% fetal calf serum; PBS-Tween plus 10% bovine serum 
albumin; and PBS-Tween plus 20% normal goat serum) showed that the 
sensitivity and specificity of the assay was increased with normal goat 
serum (10-fold) . Serum samples from 10 subjects immunized with polyvalent 
pneumococcal vaccine were tested by direct ELISA and by radioimmunoassay. 
At 4 weeks postimmunization, the ELISA method showed that IgG was the 
predominant antibody and that IgM responses were lower or had diminished. 
Isotype shifts during this period would have been undetected by the 
radioimmunoassay method. The changes in antibody response measured by ELISA 
were comparable to the radioimmunoassay results. The direct ELISA method 
for the detection of antipneumococcal capsular antibody has been found to 
be a sensitive and reproducible assay for the detection of IgG and IgM 
antibodies . 

DRUG DESCRIPTORS: 

* immunoglobulin g; * immunoglobulin m 
MEDICAL DESCRIPTORS: 

*antibody detection; *antibody response; *enzyme linked immunosorbent assay 
; * streptococcus pneiomoniae 
priority journal; diagnosis; human 
MEDICAL TERMS (UNCONTROLLED) : capsule 

CAS REGISTRY NO.: 97794-27-9 (immunoglobulin g) ; 9007-85-6 (immunoglobulin 
m) 
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02838723 EMBASE No: 1985182682 

Detection of C polysaccharide in Streptococcus pneumoniae in the 
sputa of pneiimonia patients by an enzyme-linked immunosorbent assay 
Holmberg H. ; Holme T.; Krook A,; et al . 

Department of Clinical Microbiology and Immunology, Orebro Medical Center 
Hospital, S-701 85 Orebro Sweden 

Journal of Clinical Microbiology ( J. CLIN. MICROBIOL. ) (United States) 
1985, 22/1 (111-115) 
CODEN: JCMID 
DOCUMENT TYPE: Journal 
LANGUAGE: ENGLISH 

The pneumococcal C polysaccharide (PnC) is species specific and believed 
to be a cell wall component of all pneumococcal types. A sandwich 
enzyme-linked immunosorbent assay (ELISA) for detection of PnC in sputa has 
been developed by using a monoclonal antiphosphorylcholine antibody and a 
polyclonal rabbit anti-PnC antiserum in the test system. A 1-year study of 



adult hospitalized patients with community- acquired pneumonia was 
performed. A total of 147 patients with clinical and radiological evidence 
for pneumonia were accepted for the study. Of these, 105 patients provided 
a sputum sample upon admission to the ward. The sputa were cultured 
semiquantitatively as well as tested for the presence of antigen. Of the 
sputum samples from patients with Streptococcus pneumoniae, 27 of 33 
(accounting for a sensitivity of 82%) were positive in the ELISA test. Of 
the sputum samples from patients wtih pneumonia of some other known or 
suspected etiology, 32 of 34 (accounting for a specificity of 94%) were 
negative. In addition, 7 sputum samples from 31 patients with pneumonia of 
unknown etiology were positive. The ELISA test described here is in our 
opinion a sensitive and specific test for detecting PnC from S. pneumoniae 
in sputa from patients with untreated pneumonia. 

MEDICAL DESCRIPTORS: 

*enzyme linked immunosorbent assay; * streptococcus pneumoniae ; ^pneumonia 
; * sputum 

diagnosis; respiratory system; priority journal; methodology; etiology; 
clinical article; human 
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02748830 EMBASE No: 1984067789 

Phosphoryl choline determinants in six pneumococcal capsular 
polysaccharides detected by monoclonal antibody 

Sorensen U.B.S.; Agger R. ; Bennedsen J.; Henrichsen J. 

World Health Organization Collaborating Center for Reference and Research 

on Pneumococci, Statens Seruminstitut , DK-2300 Copenhagen S Denmark 

Infection and Immunity ( INFECT. IMMUN. ) (United States) 1984, 43/3 

(876-878) 

CODEN: INFIB 

DOCUMENT TYPE: Journal 

LANGUAGE: ENGLISH 

The presence of phosphorylcholine in pneumococcal capsular 
polysaccharides was examined by using monoclonal antiphosphorylcholine 
antibody. Of the 83 known capsular types of Streptococcus pneumoniae, 6 
types, viz., 24A, 27, 28F, 28A, 32F, and 32A, gave a positive capsular 
reaction (quellung) which could be inhibited by phosphorylcholine. The 
capsular polysaccharides of these six types, therefore, contain 
phosphorylcholine . 

DRUG DESCRIPTORS: 

^monoclonal antibody; *phosphoryl choline 

epitope; polysaccharide 

MEDICAL DESCRIPTORS: 

* streptococcus pneumoniae 

bacterial membrane; nonhuman; mouse; spleen; animal experiment 
CAS REGISTRY NO.: 107-73-3 (phosphorylcholine) 
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02463357 EMBASE No: 1983116368 

The quantitative immunochemical determination of pneumococcal and 
meningococcal capsular polysaccharides by light scattering rate 
nephe 1 ome try 

Lee C.J. 

Bur. Biol., Food Drug Adm. , Bethesda, MD 20205 United States 

Journal of Biological Standardization ( J. BIOL. STAND. ) (United Kingdom 

) 1983, 11/1 (55-64) 

CODEN: JBSTB 

DOCUMENT TYPE: Journal 

LANGUAGE: ENGLISH 

A quantitative nephelometric method was used for the measurement of the 
individual pneumococcal, as well as meningococcal, polysaccharides in the 
polyvalent vaccine final containers. This method is simple, rapid, 
inexpensive, and provides both qualitative and quantitative analyses of the 
polyvalent polysaccharide vaccines. By this method the individual 
pneumococcal types 1, 2, 3, 4, 6A, 7F, 8, 9N, 12F, 14, 18C, 19F, 23F and 25 
polysaccharides, were found to be present at 90-114% of the manufacturer's 
indicated concentrations; meningococcal group A, C, Y and W135 
polysaccharides were at 90-108% of the manufacturer's listed 
concentrations. This nephelometric method coupled with gel filtration can 
also be used for measurement of the molecular sizes of stability of 
individual polysaccharides in the final container. Pneumococcal 
polysaccharide types 3, 6A, 9N and 19F, used as representative types, were 
treated with 0.5 N hydrochloric acid. The molecular sizes for types 3 and 9 
N polysaccharides were stable to acid treatment. In contrast, types 6A and 
19F polysaccharides were degraded. Heating meningococcal groups A, C, Y and 
W135 polysaccharides at 37degreeC for 48 h did not affect their molecular 
size in the polyvalent vaccine. 

DRUG DESCRIPTORS: 

^bacterial antigen; ^polysaccharide; *vaccine 
MEDICAL DESCRIPTORS: 

^bacterial membrane; ^neisseria meningitidis; * streptococcus pneumoniae 

immuno chemistry; nonhuman 
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02036620 EMBASE No: 1981023798 

Enzyme immunoassay of the capsular polysaccharide of Streptococcus 
pneumoniae type III in cerebrospinal fluid in experimental meningitis 

Nolan CM.; Ulmer Jr. W.C. 

Infect. Dis. Div. , Dept. Med,, Univ. Arkansas Coll. Med., Little Rock, 
Ark. 72205 United States 

Journal of Medical Microbiology ( J. MED. MICROBIOL. ) (United Kingdom) 
1980, 13/4 (551-560) 
CODEN: CTMMIA 
DOCUMENT TYPE: Journal 
LANGUAGE: ENGLISH 

An enzyme immunoassay (EIA) for the capsular polysaccharide _o,f-- " ~ ' 
Streptococcus pneumoniae type III was developed and applied to the 
measurement of this antigen in cerebrospinal fluid (CSF) in an experimental'' 
model of pneumococcal meningitis. EIA was performed by a single-antibody 
sandwich technique in which the globulin fraction of pneumococcal 
type-specific antiserum ( antiserum-globulin) was used to coat the solid 
phase before antigen attachment and to conjugate with the labelling enzyme, 
horseradish peroxidase. Under optimum assay conditions EIA detected 
purified pneumococcal type III capsular polysaccharide in concentrations as 
low as 0.15 ng/ml in aqueous buffer. Assayed by EIA, the mean concentration 



of type-Ill capsular polysaccharide in CSF of rabbits with pneumococcal 
meningitis increased exponentially from 24 h to 96 h of infection (range 
13.9 ng/ml-62 500 ng/ml) . Effective antimicrobial therapy of rabbits with 
meningitis was associated with a rapid decrease in the CSF concentration of 
the capsular antigen, although it was still detected in concentration in 
the range 1-10 ng/ml in 100% of animals treated for 4 days. Thus EIA 
provides a quantitative and extremely sensitive method of measuring 
type-Ill pneumococcal capsular polysaccharide in CSF. 

DRUG DESCRIPTORS: 

bacterial antigen; polysaccharide 
MEDICAL DESCRIPTORS: 

^meningitis; *serodiagnosis ; * streptococcus pneumoniae 

cerebrospinal fluid; enzyme immunoassay; animal experiment; diagnosis 
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Detection of 'neutral* type 7F and type 14 pneumococcal capsular 
polysaccharides by Immunoelectrophoresis 
Szu S.C.; Oravec L.S. 

Bur. Biol., Food Drug Adm. , Bethesda, MD 20205 United States 
Journal of Clinical Microbiology ( J. CLIN. MICROBIOL. ) (United States) 
1982, 15/6 (1172-1175) 
CODEN: JCMID \ 
DOCUMENT TYPE: Journal ^ 
LANGUAGE : ENGLI SH ^ 

Type 7F and type 14 pneumococcal capsular polysaccharides, neutral at pH 
8,6, were studied by Immunoelectrophoresis at pH 5. Three techniques were 
used: rocket, countercurrent , and reversed Immunoelectrophoresis. Our 
results show that these capsular polysaccharides types can be detected at 
pH 5 with high sensitivity. 

DRUG DESCRIPTORS: 

^bacterial antigen; ^polysaccharide 

MEDICAL DESCRIPTORS: 

* streptococcus pneiomoniae 

in vitro study; diagnosis 
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The presence of pneumococcal antigen in middle ear exudates during acute 
otitis media was studied by latex agglutination and 

counterimmunoelectrophoresis , The positive antigen findings were confirmed 
by radioimmunoassay. Latex agglutination gave a positive result in 63% and 
counterimmunoelectrophoresis in 76% of samples that grew Streptococcus 
pneumoniae. The methods were complementary; the antigen was detected by one 
or both of the methods in 88% of these samples. Pneumococcal antigen was 
further detected in 15% of samples that grew other otitis pathogens and in 
33% of samples in which no pathogenic bacteria were recovered by culture. 
The distribution of pneumococcal serotypes found by immunochemical methods 
only corresponded to that found by culture. 
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A procedure for detecting pneumococcal capsular polysaccharides in iininune 
complexes is described. Separation of antigen from immune complexes is 
achieved by electrophoresis at 56degreeC. 
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Glucose and galactose contents of pneumococcal capsular polysaccharides 
were measured by enzymatic oxidation following acid hydrolysis. The 
variables of acid hydrolysis and enzyme activities under various conditions 
were studied in detail for pneumococcal polysaccharide type 8 because its 
structure is comparatively simple and well characterized. The maximum 
glucose release from type 8 occurred with 4-6 N-HCl for 1 h at lOOdegreeC 
(93.1% of theoretic value). Maximum galactose release occurred following 
hydrolysis in 1-4 N-HCl, lOOdegreeC for 1 h (92.3-94.3% of theoretic 
value) . The maximum glucose and galactose oxidase activities were observed 
at pH 7.5 and 37degreeC. Glucose oxidase acitivity increased rapidly and 
proportionally up to 30 min reaction time: in contrast, galactose oxidase 
activity increased gradually up to 60 min. Under present experimental 
conditions, measured and theoretic glucose values were in close agreement 
for pneumococcal polysaccharide types 2, 6, 8, 9 and 19. For galactose, 
measured and theoretic values were in close agreement for types 6, 8, 14, 
23, and 51. 
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Each of 41 patients with bacterial pneumonia was placed into 1 of 4 
categories based on the relative clinical certainty of the diagnosis of 
pneumococcal pneumonia. The frequency of pneumococcal polysaccharide in the 
sputum by counterimmunoelectrophoresis (CIE) was then noted for each 
diagnostic category of patients. Detection of pneumococcal polysaccharide 
in sputum correlated with the diagnostic certainty of pneumococcal 
pneumonia, while results of culture of sputum were less indicative of 
pneumococcal infection. Saliva of 83 normal individuals failed to give 
positive tests for pneumococcal polysaccharide despite the presence of 
alpha hemolytic streptococci on culture. Furthermore, the mere presence of 
pneumococci in cultures did not predict a positive test for polysaccharide 
by CIE nor did the absence of pneumococci mean that polysaccharide would 
not be detected. This study suggests that detection of pneumococcal 
polysaccharide appears more rapid, more sensitive, and more specific than 
sputum cultures in diagnosing pneumococcal infection of the lung. 
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A simple gel diffusion technique was compared with the quantitative 
precipitin test for evaluating concentrations of pneumococcal 
polysaccharide. The analysis showed that results with unknown samples 
compared closely by the two methods. 
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Enzyme immunoassay detecting teichoic and lipoteichoic acids versus 
cerebrospinal fluid culture and latex agglutination for diagnosis of 
Streptococcus pneTimoniae meningitis. 
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A newly developed enzyme immunoassay (EIA) was used to detect the 
presence of pneumococcal teichoic and lipoteichoic acids in cerebrospinal 
fluid (CSF) from patients with Streptococcus pneumoniae meningitis who were 
being treated with antibiotics. All initial CSF samples, which on culture 
grew S. pneumoniae, were positive in the EIA. A total of 14 subsequent 
culture-negative samples gave clear signals in the EIA up to day 15 after 
the onset of antibiotic treatment. For 11 CSF specimens, culture, 
microscopy, and latex agglutination were negative while the EIA detected 
pneumococcal antigens . The EIA did not react either with CSF of patients 
with meningitis caused by bacteria other than S. pneumoniae or by viral 
pathogens. In conclusion, this EIA can be a valuable tool for the diagnosis 
of S. pneumoniae meningitis from CSF samples in cases in which prior 
antimicrobial therapy minimizes the usefulness of culture or other antigen 
detection tests. 
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A new nitrocellulose-based solid-phase multiantigen immunoassay (MAIA) 
for the detection of serum antibodies to Streptococcus pneumoniae capsular 
polysaccharides (PPSs) is presented. Evaluation with human sera showed that 
the MAIA test is reproducible, sensitive, and specific. It correlated well 
with a conventional ELISA method. The multiantigen strip system allowed 
quantification of antibodies against several PPS serotypes simultaneously 
and with a minimal amount of serum specimen. The presented solid-phase 
immunoassay for the quantification of anti-PPS antibodies seems to be a 
superior and attractive alternative to currently used ELISA tests and 
offers possibilities for standardization. 
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AIM — To investigate the fate of Streptococcus pneumoniae C-polysaccharide 
antigen in serum in patients with S pneumoniae bacteraemia. METHOD — In 
vitro dissociation experiments were performed to demonstrate that 
C-polysaccharide was masked by ligands in normal and acute phase serum. 
Serum samples from 22 patients with S pneumoniae bacteraemia were treated 
to dissociate immune complexes and then tested for C-polysaccharide by 
enzyme linked immunosorbent assay (ELISA) . RESULTS — C-polysaccharide 
antigen was masked in normal and acute phase serum but could be released by 
EDTA treatment and detected by ELISA. Antigen was found in six patients 
ranging in concentration from 2.5 to 200 ng/ml . Patients with detectable 
antigen were more likely to die than those in whom antigen was not 
detected. CONCLUSION — This study demonstrates that C-polysaccharide antigen 
commonly circulates in patients with S pneumoniae bacteraemia but its 
presence is masked by ligands present in serum. 
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A dot-enzyme-linked immunosorbent assay (Dot-ELISA) for pneumococcal 
antigen detection was standardized in view of the need for a rapid and 
accurate immunodiagnosis of acute pneumococcal pneumonia. A total of 442 
pleural fluid effusion samples (PFES) from children with clinical and 
laboratory diagnoses of acute bacterial pneumonia, plus 38 control PFES 
from tuberculosis patients and 20 negative control serum samples from 
healthy children were evaluated by Dot-ELISA. The samples were previously 
treated with 0 . IM EDTA pH 7.5 at 90 degrees C for 10 min and dotted on 
nitrocellulose membrane. Pneumococcal omniserum diluted at 1:200 was 
employed in this assay for antigen detection. When compared with standard 
bacterial culture, counterimmunoelectrophoresis and latex agglutination 
techniques, the Dot-ELISA results showed relative indices of 0,940 to 
sensitivity, 0.830 to specificity and 0.760 to agreement. Pneumococcal 
omniserum proved to be an optimal polyvalent antiserum for the detection of 
pneumococcal antigen by Dot-ELISA. ' Dot-ELISA proved to be a practical 
alternative technique for the diagnosis of pneumococcal pneumonia. 
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A direct method for measuring serotypejspecif ic, class-specific antibody 
in proposed human reference sera is described. The assay uses a 
1251-labeled, isotopically pure immunoglobulin G (IgG) as a primary 
standard in an antigen-antibody solid-phase enzyme immunoassay. From the 
measurement of specific radioactivity bound to the absorbed antigen, 
serotype-specif ic IgG concentrations and optical density values can be 
directly related to optical density and serotype-specif ic IgG values for 
the reference serum. We used this method to provisionally assign IgG 
concentrations in a pneumococcal reference serum to serotypes 1, 3, 6A, 
12F, 14 and 23F. This assay was found to be reproducible; the coefficient 
of variation for duplicates was within 5%, and the day-to-day coefficient 
of variation was from 3 to 18% for all six serotypes. The assay provides a 
general method for standardizing human reference serum tools with respect 
to concentration of antigen-specific IgM-, IgA-, and IgG-subclass 
antibodies . 

Tags: Comparative Study; Human 

Descriptors : Bacterial Capsules — immunology — IM; *IgG — blood — BL; 
^Polysaccharides, Bacterial--immunology--IM; * Streptococcus pneumoniae 
— immunology — IM; Antibody Specificity — immunology — IM; Immunoenzyme 



Techniques — standards — ST; Iodine Radioisotopes; Reference Values; 
Reproducibility of Results; Sensitivity and Specificity; Weights and 
Measures 

CAS Registry No.: 0 (Bacterial Capsules); 0 (IgG) ; 0 (Iodine 
Radioisotopes); 0 (Polysaccharides, Bacterial) 
Record Date Created: 19960223 



26/9/140 (Item 11 from file: 155) 

DIALOG (R) File 155 : MEDLINE ( R) 

08279873 95051644 PMID: 7962631 

Diagnosis of Streptococcus pneiamoniae pneiamonia by quantitative enzyme 
linked immunosorbent assay of C- polysaccharide antigen. 
Gillespie SH; Smith MD; Dickens A; Raynes JG; McAdam KP 

Division of Communicable Diseases, Royal Free Hospital School of 
Medicine, London. 

Journal of clinical pathology (ENGLAND) Aug 1994, 47 (8) p749-51, 
ISSN 0021-9746 Journal Code: HT3 
Languages : ENGLISH 
Document type: Journal Article 
Record type: Completed 
Subfile: AIM; INDEX MEDICUS 

AIMS — To evaluate the use of a quantitative enzyme linked immunosorbent 
assay (ELISA) detecting C-polysaccharide (PnC) antigen in sputum for the 
diagnosis of Streptococcus pneumoniae infection. METHODS — Specimens of 
sputum from 60 patients with acute community and hospital acquired 
pneumonia and infective exacerbations of obstructive airways disease were 
examined by semiquantitative culture and antigen ELISA. RESULTS — Using a 
cutoff value of 1 microgram/ml PnC antigen for a positive result, the 
sensitivity of this assay was 90.3%, specificity 93.1%, predictive value of 
a positive result was 93.5%, and the predictive value of a negative result 
89.6%. CONCLUSIONS — Quantitation of C-polysaccharide antigen in sputum by 
ELISA distinguishes between carriage of oral bacteria which express 
PnC-like antigen and infection with S pneumoniae and compares favourably 
with other diagnostic methods. 
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Many bacterial polysaccharides possess 0-linked acetate groups as 
constituents of their repeating units which often can serve as 
immunological determinants. It is therefore important to develop analytical 
methods for process monitoring as well as product characterization when 
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Available pneumococcal vaccines provide only limited protection for 
certain at-risk populations. Fifteen healthy young adults and 11 older 
chronic bronchitics received 23-valent pneumococcal vaccine. ELISA showed 
that IgG reactive with capsular polysaccharides from Streptococcus 
pneumoniae serotypes 3, 4, 8, 14, and 19F increased after vaccination. 
Bronchitics exhibited lesser responses for four of these serotypes, 
although differences between the groups were significant only for serotype 
3. Adsorption of postvaccination sera with pneumococcal cell wall 
polysaccharide significantly reduced mean antibody levels in both groups 
and lowered the proportion of sera that demonstrated type-specific antibody 
responses. Reactive IgG was largely restricted to the IgG2 subclass. 
Pneumococcal vaccine may provide suboptimal protection of older adults 
because antibody responses to some capsular polysaccharides are-lower in 
elderly bronchitics than in healthy young ' adults . A substantial proportion 
of measured antibody reflects IgG reactive with cell wall polysaccharides 
rather than with type-specific, capsular constituents, suggesting that 
antibody responses in subjects of all ages deserve reappraisal. 
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We have developed an ELISA for antibody determination, superior to others 
hitherto described, in which optimal coating is achieved using phenylated 
pneumococcal capsular polysaccharides as coating antigen. The specificity 
of the assay is ensured by complete inhibition of antibodies against the 
species-specific pneumococcal antigen, C-polysaccharide (C-Ps) . The method 
is sensitive, specific, reproducible, fast and easy to work with and can be 
used for both immunoglobulin class and subclass antibody determinations. 
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To improve diagnostic options for pneumococcal pneumonia, an ELISA system 
was developed that can detect less than or equal to 6 ng/ml capsular 
polysaccharide in serum. The test was limited to 39 serotypes causing 
greater than 95% of pneumococcal infections. In clinical evaluation the 
test identified 14 of 15 cases (missing one serotype not included) . No 
false-positive reaction occurred. However, the duration and level of 
antigenemia were variable (greater than or equal to 500-2.5 ng/ml) and 
seemed not to depend solely on the severity of infection. Therefore, the 
question of whether the extent of antigenemia was determined by a 
serotype-dependent variation in the elimination rates of polysaccharides 
was investigated. Clearance rates for 12 serotypes varied in rabbits and 
rats by a factor of greater than 250. This remarkable variability appeared 
to affect the extent of clinical antigenemia. Thus, only very sensitive 
systems can detect circulating antigen from rapidly cleared polysaccharide 
serotypes. Furthermore, the question arises whether slow polysaccharide 
clearance contributes to the virulence of some pneumococcal serotypes. 
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Immunof ermentnaia sistema dlia opredeleniia antitel k polisakharidam 
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The enzyme immunoassay (EIA) system for the determination of antibodies 
to capsular polysaccharides of pneumococci, serotypes 1, 3, 6B, 8, 9N, 15F, 



23F, and C-polysaccharide has been developed on the basis of 
poly-L-lysin-modif ied antigens. The use of isotype-specif ic conjugates in 
this system permits the detection of IgG and IgA antibodies in different 
biological fluids: blood serum, pleural fluid, saliva, milk. Samples 
obtained from children with pneumococcal infection and from nursing mothers 
have been studied. As shown in this study, the EIA system can be used for 
the evaluation of the dynamics of pneumococcal infection in children. 
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Conjugation of the capsular polysaccharides of Streptococcus pneumoniae 
to protein carriers has introduced a new generation of pneumococcal 
vaccines which may be efficacious in preventing pneumococcal otitis media 
during infancy. The chinchilla model has been used extensively for studying 
the pathogenesis of pneumococcal otitis media and for testing the efficacy 
of early pneumococcal capsular polysaccharide (PCP) vaccines, but 
immunologic studies in the chinchilla have been limited by the lack of 
antibodies against specific immunoglobulin isotypes. By using 
affinity-purified rabbit immunoglobulin G (IgG) anti-chinchilla IgG, IgM, 
and IgA, we developed a sensitive enzyme immunoassay that is highly 
specific for IgG, IgM, and IgA antibodies against type 6B PCP (anti-6B) and 
against C polysaccharide in chinchilla serum. Antibody titers increased in 
serum from five chinchillas immunized with a type 6B outer membrane protein 
complex vaccine. Increases of anti-6B IgG and IgM antibody titers were more 
striking than increases of anti-6B IgA or anti-C polysaccharide IgG, IgM, 
or IgA titers were. 
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A human hyperimmune globulin termed bacterial polysaccharide immune 
globulin (BPIG) has been prepared from plasma donors immunized with 
Haemophilus influenzae type b (Hib) , pneumococcal, and meningococcal 
vaccines. At a dose of 0.5 ml/kg, BPIG increased levels of antibody to Hib 
by greater than 0.15 microgram/ml within 4-6 h and by 2-4 micrograms/ml at 
72 h. Thereafter, antibody declined, with a mean half-life of 27 days. BPIG 
treatment of Apache infants did not impair their active antibody responses 
to concurrently administered diphtheria-tetanus-pertussis or Hib 
oligosaccharide-diptheria CRM197 conjugate vaccines. In high-risk Apache 
infants, BPIG given at 2, 6, and 10 months of age provided significant 
protection from invasive Hib infection during infancy. Thus, BPIG may have 
utility in the prevention of Hib infections in high-risk patients who 
cannot be immunized adequately with Hib conjugate vaccines. (21 Refs.) 
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The effectiveness of CIE in detecting capsular polysaccharide antigen of 
pneumococci in urine is revised. Using- CIE, we studied urine samples, frgm 
57 patients with systemic pneumococcal infections, proved bacteriologically 
by means of isolation of the microorganisms from sterile sites. We compare 
the usefulness of CIE with the microorganism isolation from organic 
products. We also determine the sensitivity gain after passive diffusion at 
4 degrees C and bright blue Coomasie staining (CBB R-250) . We correlate the 



CIE results with the serotype of isolated pneumococci . CIE was positive in 
17 of all 35 pneumonia cases (48.6%), in 2 of all 5 bacteremias (40%), 4 of 
all 15 meningitis (26.7%) and in none of all two peritonitis. Direct urine 
examination was positive in 12 out of 23 patients with positive CIE (52.2%) 
and concentrated urine in 22 patients (95.6%). Passive diffusion at 4 
degrees C and CBB R-250 stain increases the positive rate of the test. The 
correlation of serotype with our results is difficult due to the wide 
variety of serotypes identified. However, particular serotypes such (3, 4 
or 8) had been identified with increased sensitivity. Global sensitivity of 
CIE in detecting capsular polysaccharide antigen in urine samples is not 
high enough (40.3%), even under the best circumstances. Antigen detection 
in urine is more sensitive than blood cultures, and therefore we believe 
that could be used in clinical microbiology laboratories until a more 
effective method is available. 
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The IH-n.m.r. spectra of the Streptococcus pneumoniae type 9V (S68 in 
American nomenclature) capsular polysaccharide (PS) and its 0-deacetylated 
derivative [which is structurally identical to the S. pneumoniae type 9A 
(333) PS] were assigned using COSY, relayed-COSY, and 2D-N0ESY experiments. 
The positions of the OAc groups in the alpha-GlcA, beta-ManNAc, and 
alpha-Glc residues of the native 9V PS were established using 2D-n.m.r. and 
chemical shift arguments, and the relative proportions of different 
0-acetylated species were estimated by integration of well-resolved 
lH-n,m.r. signals. The locations of the OAc substituents differ from those 
previously reported, [formula: see text]. 
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A simple enzyme immunoassay has been developed to allow the quantitation 
of the human response to immunization with pneumococcal polysaccharide. The 
assay uses the 14-valent vaccine (Pneumovax) as a convenient antigen to 
adsorb to the solid-phase microdilution plate wells and commercially 
available isotype-specif ic antibody conjugates. The results have been 
expressed as arbitrary pneumococcal polysaccharide antibody units by 
reading off a standard curve constructed by using heterogeneous pooled 
serum. All nonimmunized subjects tested had immunoglobulin G (IgG) 
antibodies present in serum. All six control subjects who were immunized 
with Pneumovax demonstrated an IgG response, and the majority responded 
with a rise in IgA- and IgM-specific antibody concentrations at a mean of 6 
weeks postimmunization . Five out of six cord sera tested contained IgG 
antibodies only, which were present in concentrations similar to those seen 
in adults, whereas in 6- to 12-month-old infants only low levels of IgG and 
IgM and no IgA antibodies were detected. Serum taken from 10 
hypogammaglobulinemic patients immediately prior to infusion of 
immunoglobulin showed low to negative IgG antibody concentrations, and no 
IgA or IgM antibody was present. 
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The subclass of individual human IgA B cells was investigated by means of 
monolayer plaque-forming cell assays permitting analysis of all 
IgA-secreting cells as well as of cells secreting IgA anti-pneumococcal 
polysaccharide antibody. Center cells were examined by indirect 
immunofluorescence staining with mouse mAb against either of the two IgA 
subclasses as primary antibodies and FITC-conj ugated rabbit anti-mouse Ig 
as the second antibody. Blood lymphocytes spontaneously secreting IgA (mean 
399/10(6) mononuclear cells) produced mainly IgAl (73%). A similar 
distribution of subclasses was recorded among IgA-secreting blood cells in 



PWM- and EBV-stimulated cultures. In contrast, a predominance of IgA2 (54%) 
was found among IgA-secreting cells (2531/10(6)) isolated from the blood 7 
days after in vivo stimulation with pneumococcal polysaccharides, and a 
similar proportion (51%) of IgA2 producing cells was found among IgA 
anti-pneumococcal polysaccharide-secreting cells. It was thus confirmed 
that IgAl is the predominant subclass of blood IgA-secreting cells in 
general. However, the high percentage of IgA2-secreting cells found after 
vaccination with pneumococcal polysaccharides suggests that these Ag have 
an unusually high ability to activate IgA2 B cells, or that the B cells 
stimulated originate from lymphatic tissues with a high frequency of IgA2 
committed cells. 

Tags: Human; Support, Non-U. S. Gov't 

Descriptors: B-Lymphocytes--classif ication — CL; ^Bacterial Vaccines 
— administration and dosage — AD; *Hemolytic Plaque Technique; *IgE 
— biosynthesis--BI ; ^Lymphocyte Transformation; * Streptococcus pneumoniae 
— immunology — IM; Adult; Antibody Specificity; B-Lymphocytes — immunology 
— IM; B-Lymphocytes — metabolism- -ME; Binding Sites, Antibody; Herpesvirus 
4, Human; IgE — classification — CL; Leukocytes, Mononuclear — immunology — IM; 

Leukocytes, Mononuclear--metabolism--ME; Middle Age; Pneumococcal Vaccines 
; Pokeweed Mitogens 

CAS Registry No . : 0 (Bacterial Vaccines) ; 0 (Binding Sites, Antibody) 
; 0 (Pneumococcal Vaccines); 0 (Pokeweed Mitogens); 37341-29-0 (IgE) 

Record Date Created: 19880420 



26/9/158 (Item 29 from file: 155) 

DIALOG (R) File 155 : MEDLINE ( R) 

06386244 86194736 PMID: 3516876 

Quantitative and qualitative analyses of semim antibodies elicited in 
adults by Haemophilus influenzae type b and pneiimo coccus type 6 A capsular 
polysaccharide -tetanus toxoid conjugates, 

Schneerson R; Robbins JB; Parke JC; Bell C; Schlesselman JJ; Sutton A; 
Wang Z; Schiffman G; Karpas A; Shiloach J 

Infection and immunity (UNITED STATES) May 1986, 52 (2) p519-28, 
ISSN 0019-9567 Journal Code: G07 

Languages : ENGLISH 

Document type: Journal Article 

Record type: Completed 

Subfile: INDEX MEDICUS 

Covalent binding to immunogenic proteins increases the immunogenicity of 
the capsular polysaccharides of Haemophilus influenzae type b (Hib) and 
pneumococcus type 6A (Pn6A) . Conjugates composed of Hib, Pn6A, or the 
cross-reacting Escherichia coli KlOO covalently bound to tetanus toxoid 
(TT) were injected into young adult volunteers. Local reactions were common 
and were probably due to Arthus reactivity mediated by the preexisting 
antibodies reacting with the TT component of the conjugates. Fever occurred 
in about 10% of the volunteers after the first injection; no volunteers had 
fever after the second injection. Similar levels of Hib or Pn6A antibodies 
were elicited by either 50- or 100-micrograms doses or by concurrent 
injection of two different conjugates (Hib-TT and Pn6A-TT or Hib-TT and 
KIOO-TT) . The Hib-TT elicited about a 180-fold increase in Hib antibodies, 
and the Pn6A-TT conjugate elicited about an 8-fold increase in Pn6A 
antibodies after one injection. Booster reactions were not elicited in 
adults; similar levels of antibodies in the five experimental groups 
suggested that the responses elicited by the conjugates were maximal. A 
one-way cross-reaction was noted as Pn6A conjugates elicited rises of Hib 
antibodies in 13 of 20 volunteers; only 4 of 59 volunteers immunized with 
Hib-TT had increases in Pn6A antibodies. The preimmunization Hib antibodies 
were composed of immunoglobulin M (IgM), IgA, and IgG. The postimmunization 
sera showed an increase in all three isotypes; the elevation of the IgG was 
the highest of the three isotypes. Conjugate-induced antibodies to both the 
polysaccha ride and TT exerted biological activities that have been 
correlated with immunity. Adsorption of the Hib-TT onto aluminium hydroxide 
resulted in higher levels and an earlier Hib antibody response in infant 
rhesus. These results encourage the evaluation of Hib and Pn6A conjugates 
in human children and infants . 



An enzyme-linked immunosorbent assay (ELISA) was developed to measure 
specific IgG antibody levels to pneumococcal polysaccharide antigens in 300 
children attending various hospital departments. By expressing the results 
as a specific binding index (SBI) of given high and low controls, good 
reproducibility was obtained. Serum levels of the antibodies were found to 
fall rapidly during the 1st year of life, plateau during the 2nd and then 
rise steadily, reaching adult levels by the 7th year. 
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In contrast to the usual indirect enzyme-linked immunosorbent assay 
(ELISA) method for detection of antibody responses, a modified direct ELISA 
technique was used to measure immunoglobulin G (IgG) and IgM responses to. 
pneumococcal capsular types 1, 3, 9N, and 23F in humans. Individual^"^ 
capsular polysaccharides were covalently bound to poly-L-lysine before 
adsorption to the solid phase. The coupling reaction was enhanced by 
maintenance of a constant pH of 8.2 after the addition of all reactants . 
The evaluation of four diluents (phosphate-buffered saline [PBS]-Tween; 
PBS-Tween plus 10% fetal calf serum; PBS-Tween plus 10% bovine serum 
albumin; and PBS-Tween plus 20% normal goat serum) showed that the 
sensitivity and specificity of the assay was increased with normal goat 
serum (10-fold) . Serum samples from 10 subjects immunized with polyvalent 
pneumococcal vaccine were tested by direct ELISA and by radioimmunoassay. 
At 4 weeks postimmunization, the ELISA method showed that IgG was the 
predominant antibody and that IgM responses were lower or had diminished. 
Isotype shifts during this period would have been undetected by the 
radioimmunoassay method. The changes in antibody response measured by ELISA 
were comparable to the radioimmunoassay results. The direct ELISA method 
for the detection of antipneumococcal capsular antibody has been found to 
be a sensitive and reproducible assay for the detection of IgG and IgM 
antibodies. 
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Antibodies to pneumococcal antigens have routinely been measured by 
radioimmunoassay (RIA) . An enzyme-linked immunosorbent assay (ELISA) is 
proposed which is simpler and less expensive than RIA. The ELISA was used 
in a study involving a group of splenectomised patients and controls, to 
estimate the immunoglobulin G (IgG) response to 5 serotypic antigens (2, 
7F, 9N, 14 and 23F) after immunisation with polyvalent pneumococcal 
polysaccharide vaccine. The 5 serotypic antigens were selected for their 
low optimum binding concentration and because they represented a range of 
clinical isolation rates in Western Australia (frequent, medium and rare). 
No significant difference could be found between the mean-fold increases of 
the 2 groups using Student's t-test. However, 6 out of 34 splenectomised 
patients failed to respond to any of the 5 serotypes, whereas no individual 
in the control group failed to yield a significant response to at least one 
serotype . 
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An improved ELISA, the LKB UltroBact Pneumococcus Kit detecting 
pneumococcal C-polysaccharide, has been tested. Sputum samples from 72 
patients with community acquired pneumonia were included in the study. The 
sensitivity obtained was 96.1% and the specificity 92.6%. This ELISA might 
offer a useful diagnostic method in major clinical microbiologic 
laboratories for demonstrating Streptococcus pneumonia in sputa from 
patients with pneumonia. 
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A new coagglutinaticn test (PnC-CoA) for detecting pneumococcal 
C-polysaccharide (PnC) was compared with a commercial kit for detecting 
capsular polysaccharide using sputum samples from 105 patients with 
pneumonia. The sensitivity obtained with PnC-CoA was 95.8% and with the 
commercial kit 83.3%; the specificity was 96.5% and 91.2%, respectively. 
The PnC-CoA is simple to perform and it is a rapid, sensitive and specific 
test for detecting Streptococcus pneumoniae in sputa from adult patients 
with pneumonia. 
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Crossreactions between bacteria occurring more or less frequently in the 
respiratory tract were investigated using an enzyme-linked immunosorbent 
assay (ELISA) developed for the detection of pneumococcal C-polysaccharide . 
A collection of 218 strains was investigated: 30 Streptococcus pneumoniae, 
120 alpha-streptococci, and 68 strains representing other species. Strong 
crossreactions were observed with 36% of the alpha-streptococci and with 
two of 11 Staphylococcus aureus strains. The collection of 
alpha-streptococci consisted of 90 fresh clinical isolates and 30 stock 
strains. Almost all crossreactions of alpha-streptococci were found among 
the clinical isolates. Among the stock strains only one of four 
Streptococcus mitis strains was positive. Pneumococcal C-polysaccharide and 
phosphorylcholine inhibited the reactions in ELISA with monoclonal 
antibodies against pneumococcal C-polysaccharide, as well as with a 
polyclonal antiserum against pneumococcal C-polysaccharide. We suggest that 
the cross reactions between alpha-streptococci and pneumococci depend on 
the presence of phosphorylcholine as a common antigenic determinant. The 
crossreaction in the ELISA with some Staphylococcus aureus strains may be 
explained by the presence of protein A binding to the Fc portion of the 
antibodies. When the 10 alpha-streptococci that showed the strongest 
crossreactions and ten pneumococci representing different types were tested 
in different concentrations the absorbance values were lower for most 
alpha-streptococci compared with the pneumococci. This explains that false 
positive results with alpha-streptococci do not seem to constitute a 
practical problem in this ELISA developed for detection of pneumococcal 
C-polysaccharide in samples from patients with pneumonia. 
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The pneumococcal C polysaccharide (PnC) is species specific and believed 
to be a cell wall component of all capsular types. Antibodies against PnC 
in human sera have been demonstrated previously, but the question of 
whether a rise in these antibodies occurs during pneumococcal infections 
has not been investigated. We used an indirect enzyme-linked immunosorbent 
assay (ELISA) for the estimation of PnC antibodies in 124 hospital-treated 
patients with pneumonia. In 3 of 6 patients with pneumococcal bacteremia 
and in 17 of 44 patients with S. pneumoniae isolated in the blood, sputum, 
or nasopharynx, a significant rise in antibody levels was recorded, 
accounting for a sensitivity of 38.6%. Of 35 patients with pneumonia of 
other known or suspected etiology, 1 gave a positive result, corresponding 
to a specificity of 97.1%. In addition, 3 of 8 patients with JPrjjg antigen in 




the sputum as the only etiological finding and 5 of 37 patients with 
unknown etiology gave positive results. The PnC antibodies did not seem to 
have any protective capacity against pneumonia caused by pneumococci . ■ The 
ELISA, in which only one antigen preparation was used, was more simple than 
other tests in which traditional capsular antigen preparations are used. It 
might therefore be used as a supplemental method in the diagnosis of 
pneumococcal pneumonia. The problems involved in expressing serum titers 
obtained with the ELISA are discussed. 
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The pneumococcal C polysaccharide (PnC) is species specific and believed 
to be a cell wall component of all pneumococcal types . A sandwich 
enzyme-linked immunosorbent assay (ELISA) for detection of PnC in sputa has 
been developed by using a monoclonal antiphosphorylcholine antibody and a 
polyclonal rabbit anti-PnC antiserum in the test system. A 1-year study of 
adult hospitalized patients with community-acquired pneumonia was 
performed. A total of 147 patients with clinical and radiological evidence 
for pneumonia were accepted for the study. Of these, 105 patients provided 
a sputum sample upon admission to the ward. The sputa were cultured 
semiquantitatively as well as tested for the presence of antigen. Of the 
sputum samples from patients with Streptococcus pneumoniae, 27 of 33 
(accounting for a sensitivity of 82%) were positive in the ELISA test. Of 
the sputum samples from patients with pneumonia of some other known or 
suspected etiology, 32 of 34 (accounting for a specificity of 94%) were 
negative. In addition, 7 sputum samples from 31 patients with pneumonia of 
unknown etiology were positive. The ELISA test described here is in our 
opinion a sensitive and specific test for detecting PnC from S. pneumoniae 
in sputa from patients with untreated pneumonia. 
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The enzyme linked immunosorbent assay (ELISA) was used for estimation of 
the IgG and IgM antibody responses against 13 type specific pneumococcal 
capsular polysaccharides, individually and in a pool, in 52 patients with 
pneumococcal pneumonia and in 2 0 control patients with non-pneumococcal 
pneumonia or enterobacterial septicemia. By use of the isolated type 3 
polysaccharide as antigen a greater than or equal to 50% increase in 
absorbance from acute to convalescence phase serum, equivalent to a 
doubling in antibody titer, was seen significantly more often in 22 
patients with type 3 pneumococcal pneumonia than in the 20 control patients 
(for IgG 14 vs. 3, p less than 0.01; for IgM 14 vs. 4, p less than 0.01). 
However, for an acceptable degree of specificity to be obtained (less than 
or equal to 10% control patients positive) a doubling of the IgG or IgM 
absorbance values had to be demanded. With this criterium only half of the 
patients infected with pneumococcal types included in the antigen set up 
used, showed a type specific antibody response and only one third of all 
patients with pneumococcal pneumonia could be diagnosed by use of the 13 
polysaccharides as a pool antigen. 
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A sensitive ELISA has been developed to study immune responses in mice 
against Streptococcus pneumoniae type 3 capsular polysaccharide (S3PS) and 
hexasaccharide (HS) -protein conjugates derived therefrom. An advantage of 
the described system is that the same microtiter plates can be used for 
both ELISA and ELISPOT tests with a standardized washing procedure and 
diluent composition. S3PS induced predominantly IgM antibodies and minute 
amounts of IgG as measured by ELISA in serum. This was accompanied by large 
numbers (greater than 14000) of IgM spot-forming cells in the spleen. A 
shift towards IgG production was achieved by addition of lipid A. 



HS-protein conjugates induced predominantly IgG antibodies after booster 
immunization (s ) . Furthermore these conjugates induced large numbers 
(greater than 40000) of IgG spot-forming cells (SFC) in the spleen. ELISA 
and ELISPOT assays on microtiter plates are both reliable and highly 
reproducible assays for the evaluation of immune responses to S, pneumoniae 
antigens . 
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An enzyme-linked immunosorbent assay (ELISA) has been developed to 
measure antibodies against pneumococcal polysaccharides of the IgA, IgG and 
IgM isotypes. Antibodies against pneumococcal polysaccharide types 1, 3, 
6A, 8 and 9N were measured by ELISA and radioimmunoassay. Similar antibody 
responses were observed when comparing both assays. The study included 39 
persons at high risk of developing pneumococcal infection and 13 healthy 
adults. Within 1 month after immunization IgM was the principle isotype. 
After 1 month, IgG was the principle isotype. Very low levels of IgA were 
detected in the post-immunization serum. The ELISA procedure described can 
be used to study the immune response to pneumococcal vaccines. 
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The specific capsular polysaccharide of Streptococcus pneumoniae type 18C 
(56) contains D-glucose, D-galactose, L-rhamnose, and glycerol residues, 
and phosphate and 0-acetyl groups in the molar ratios of 3:1:1:1:1:1. 
Accumulated data from methylation analyses of the native and the 
specifically degraded, native polysaccharide indicated that it is composed 
of the repeating unit shown; it also contains 0-acetyl groups, of 
undetermined location, in the molar ratio to L-rhamnose of 1:1. (formula; 
see text) . 
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The presence of phosphoryl choline in pneumococcal capsular 
polysaccharides was examined by using monoclonal antiphosphorylcholine 
antibody. Of the 83 known capsular types of Streptococcus pneumoniae, 6 
types, viz., 24A, 27, 28F, 28A, 32F, and 32A, gave a positive capsular 
reaction (quellung) which could be inhibited by phosphorylcholine . The 
capsular polysaccharides of these six types, therefore, contain 
phosphorylcholine . 
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Spleen cells from CAFl mice made tolerant to type III pneumococcal 
polysaccharide {S3) with S3 coupled to syngeneic spleen cells {S3-SC) 
develop S3-specific suppressor T cells (Ts) . These Ts could be demonstrated 
consistently only when spleen cells from tolerant mice were cultured in 
vitro with the specific antigen and the specific tolerogen. Spleen cells 
from normal mice cultured under the same conditions did not suppress the 
antibody response to S3. When different numbers of Ts were transferred to 
normal CAFl mice, an unusual dose-effect pattern was observed. Maximal 
suppression of the S3 response occurred when relatively low numbers of Ts, 
3 to 30 X 10(5) per recipient, were transferred, whereas larger numbers of 
cells, 150 X 10(5) per recipient, were not suppressive. These results 
indicate that a presumably T-independent antigen, S3, can activate 
antigen-specific Ts . These Ts exhibit unusual dose effects upon transfer 
and require both an in vivo induction period and in vitro activation for 
development of maximal activity. These latter observations suggest that S3 
may activate a different population of T cells with suppressor function 
than do conventional T-dependent antigens. The loss of suppression observed 
when greater than optimal numbers of cells were transferred suggests that a 
second type of T cell, which has the ability to 'neutralize* the activity 
of S3-specific Ts, is also induced in the same spleen cell population. 
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A quantitative nephelometric method was used for the measurement of the 
individual pneumococcal, as well as meningococcal, polysaccharides in the 
polyvalent vaccine final containers. This method is ' simple, rapid, 
inexpensive, and provides both qualitative and quantitative ^analyses of the 
polyvalent polysaccharide vaccines. By this method the individual 
pneumococcal types, 1, 2, 3, 4, 6A, 7F, 8, 9N, 12F, 14, 18C, 19F, 23F and 
25 polysaccharides, were found to be present at 90-114% of the 
manufacturer's indicated concentrations; meningococcal group A, C, Y and 
W135 polysaccharides were at 90-108% of the manufacturer's listed 
concentrations. This nephelometric method coupled with gel filtration can 
also be used for measurement of the molecular _ sizes or stability of 
individual polysaccharides in the "iEinal' container. Pneumococcal 
polysaccharide types 3, 6A, 9N and 19F-/ used as representative types, were 
treated with 0.5 N hydrochloric acid. The molecular sizes for types -3 and 9 
N polysaccharides were stable to acid treatment. In contrast, types 6A and 
19F polysaccharides were degraded. Heating meningococcal groups A, C, Y and 
W135 polysaccharides at 37 degrees C for 48 h did not affect their 
molecular size in the polyvalent vaccine. 
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The presence of sialic acid on two related bacterial polysaccharides 
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complement depletion on the response in mice. 

Markham RB; Nicholson-Weller A; Schiffman G; Kasper DL 

Journal of immunology (UNITED STATES) Jun 1982, 128 (6) p2731-3, 

ISSN 0022-1767 Journal Code: IFB 

Contract/Grant No.: AI13249, AI, NIAID; AI72538, AI, NIAID; NO1026427, 

PHS 

Languages : ENGLISH 
Document type: Journal Article 
Record type: Completed 
Subfile: AIM; INDEX MEDICUS 

We have examined the antibody responses in mice to two structurally 
similar antigens: the capsular polysaccharide of type 3 group B 
streptococci (sssGBS 3) and the capsular polysaccharide of type 14 
pneumococci (sssPn 14), which differ only in the presence of a terminal 
sialic acid on the side chain of the former. The cells that produce 
antibody to the nonsialated antigen (sssPn 14) reside in the spleen, 
whereas the cells that produce antibody to the sialated antigen (sssGBS 3) 
do not. Cobra venom factor treatment of the mice before immunization 
abrogates the antibody response to the nonsialated antigen, but does not 
affect the response to the sialated antigen. 

Tags: Animal; Female; Support, Non-U. S. Gov't; Support, U.S. Gov't, 
P.H.S. 

Descriptors: Polysaccharides, Bacterial — immunology — IM; ^Sialic Acids 
--pharmacology--PD; ^Streptococcus agalactiae — immunology — IM; * 

Streptococcus pneumoniae — immunology — IM; Antibodies, Bacterial 
— biosynthesis — BI ; Antibody-Producing Cells — immunology — IM; Cobra Venoms 
— pharmacology — PD; Complement — deficiency — DF; Mice; Mice, Inbred BALE C; 
Spleen- -Immunol ogy--IM; Splenectomy 

CAS Registry No.: 0 (Antibodies, Bacterial); 0 (Cobra Venoms); 0 
(Polysaccharides, Bacterial); 0 (Sialic Acids); 0 (cobra venom factor) 
; 9007-36-7 (Complement) 

Record Date Created: 19820708 



26/9/180 (Item 51 from file: 155) 

DIALOG (R) File 155 : MEDLINE ( R) 

04426640 82190300 PMID: 7042742 

Detection of antibodies to pneiamococcal capsular polysaccharides by 
enzyme-linked immunosorbent assay . 
Pedersen FK; Henrichsen J 

Journal of clinical microbiology (UNITED STATES) Mar 1982, 15 (3) 
p372-8, ISSN 0095-1137 Journal Code: HSH 
Languages : ENGLISH 
Document type: Journal Article 
Record type: Completed 
Subfile: INDEX MEDICUS 



An enzyme-linked immunosorbent assay for the detection of immunoglobulin 
G, H, and A antibodies against each of the 14 polysaccharide antigens 
contained in a contemporary pneumococcal vaccine is described. A mean total 
antibody fold increase above 2 from prevaccination to 4 weeks 
postvaccination serum samples was found for all antigens in 12 healthy 
adults and 6 children. Fifty- five percent of all single fold increases 
determined were above 2 in the adults; the value was 64% in children. 
Type-specific polysaccharide antibody of the immunoglobulin G class was 
predominant in 4 weeks postvaccination serum samples. Further studies with 
assays such as the one described may lead to a better understanding of the 
immune response to pneumococcal polysaccharides in both normal subjects and 
patients at increased risk of pneumococcal infection. 
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An enzyme-linked immunosorbent assay was developed to measure 
immunoglobulin G (IgG) and IgM type 3 antipneumococcal capsular 
polysaccharide antibodies. The use of Fab2 fragments of rabbit 
antipneumococcal IgG antibody in the antibody-antigen sandwich increased 
the sensitivity for measuring IgM antibodies and decreased background 
activity in antigen-free cuvettes. This methodology detected type 3 IgM 
antibody responses in six of six subjects vaccinated with polyvalent 
pneumococcal vaccine and detected type 3 IgG antibody responses in three 
subjects. Results of the enzyme-linked immunosorbent assay and 
radioimmunoassay procedures were concordant, and postvaccination 
enzyme-linked immunosorbent assay IgM titers showed a stronger correlation 
with total radioimmunoassay antibody than did postvaccination ELISA IgG 
titers . 
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Type 7F and type 14 pneumococcal capsular polysaccharides, neutral at pH 
8.6, were studied by Immunoelectrophoresis at pH 5. Three techniques were 
used: rocket, countercurrent, and reversed Immunoelectrophoresis. Our 
results show that these two capsular polysaccharides types can be detected 
at pH 5 with high sensitivity. 
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Evaluation of the role of the pneiomococcal Forssman antigen (F- 
polysaccharide ) in the cross -serotype protection induced by pneiimococcal 
subcellular preparations . 
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We tested the hypothesis that the capacity of subcellular preparations of 
rough pneumococci to give cross-serotype protection is due to the presence 
of the pneumococcal Forssman antigen ( F-polysaccharide) . We found by 
hemagglutination inhibition that the Forssman antigen is present in the 
subcellular extracts. However, we concluded that the Forssman antigen is 
not the protective immunogen in the pneumococcal subcellular preparation, 
since absorption with sheep erythrocytes failed to remove the protective 
capacity from antiserum raised against the vaccine. Other evidence 
mitigating against the pneumococcal Forssman antigen being the protective 
immunogen included the absence of a detectable hemolytic titer in 
protective antiserum raised against the subcellular preparation, the 
failure of high-titered sheep hemolysin to passively protect mice against 
pneumococcal infection, and the failure of purified F-polysaccharide to 
immunize mice against pneumococcal infection. 
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The structure of the Pneumococcus type 19A (57) capsular polysaccharide 
has been reinvestigated by using methylation analysis and n.m.r. 
spectroscopy. It is composed of residues of 2-acetamido-2-deoxy-D-mannose, 
D-glucose, L-rhamnose, and phosphate in the molar ratios of 1:1:1:1. The 
polysaccharide is linear, and is composed of these components in a 

repeating unit of the following structure. 4 ) -beta-D-ManpNAc- ( 1 

4) -alpha-D-Glcp- (1 3)-alpha-L- Rhap- ( 1-P04- ) The type 19A 

polysaccharide (Na+ salt) was depolymerized by heating it in water at 100 
degrees, conditions that also hydrolyzed the newly formed phosphoric 
monoesters . 
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Antibodies against pneumococcal capsular polysaccharide types 1, 3, 6A, 
7F, 8 and 9N were determined before and 4 weeks after pneumococcal 
vaccination by both enzyme-linked immunosorbent assay (ELISA) and 
radioimmunoassay (RIA) in 49 children, 42 of whom had been splenectomized. 
Using linear regression analysis a significant correlation between total 
antibody concentrations determined by ELISA and RIA was found for all 6 
antigens (p less than 0.001 for each). The degree of correlation varied 
between types ^ antibodies against type 3 showing the best concordance. 



those against type 6A the poorest. In 84% of the samples assayed both the 
RIA and the ELISA determined antibody concentrations were either above 
(55%) or below (29%) the hypothetical protective antibody concentration. 
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Antibody responses to the 14-valent pneumococcal capsular polysaccharide 
vaccine in children under school age were measured by enzyme-linked 
immunosorbent assay (ELISA) and radioimmunoassay (RIA) . Specific IgG and 
IgM antibodies were usually detectable by ELISA in the prevaccination sera, 
and one or both of them increased as a response to the vaccination. 
Specific IGA antibodies were detected by ELISA in a part of the 
post-vaccination sera only. The frequency of the IgA responses increased 
with the age of the children. The correlation of the ELISA results with RIA 
was good (r from 0.652 to 0.812) except for type 6A (r = 0.471). 
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An enzyme immunoassay (EIA) for the capsular polysaccharide of 
Streptococcus pneumoniae type III was developed and applied to the 
measurement of this antigen in cerebrospinal fluid (CSF) in an experimental 
model of pneumococcal meningitis. EIA was performed by a single-antibody 
sandwich technique in which the globulin fraction of pneumococcal 
type-specific antiserum (antiserum-globulin) was used to coat the solid 
phase before antigen attachment and to conjugate with the labelling enzyme, 
horseradish peroxidase. Under optimum assay conditions EIA detected 
purified pneumococcal type-Ill capsular polysaccharide in concentrations as 
low as 0.15 ng/ml in aqueous buffer. Assayed by EIA, the mean concentration 
of type-Ill capsular polysaccharide in CSF of rabbits with pneumococcal 
meningitis increased exponentially from 24 h to 96nh of infection (range 
13.9 ng/ml — 62 500 ng/ml). Effective antimicrobial therapy of rabbits with 
meningitis was associated with a rapid decrease in the CSF concentration of 
the capsular antigen, although it was still detected in concentration in 
the range 1 — 10 ng/ml in 100% of animals treated for 4 days. Thus EIA 
provides a quantitative and extremely sensitive method of measuring 
type-Ill pneumococcal capsular polysaccharide in CSF. 
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An enzyme-linked immunosorbent assay has been developed to detect serum 
immunoglobulin G and M antibodies against pneumococcal polysaccharide 
antigens. Parameters affecting the specificity and sensitivity of the assay 
are described. A vigorous antibody response involving both the 
immunoglobulin G and M classes was demonstrated after pneumococcal 
polysaccharide immunization in normal adults. Studies with this 
enzyme-linked immunosorbent assay technique will allow further 
understanding of the biology of the primary and secondary immune response 
to Streptococcus pneumoniae in normals as well as in those persons most 
susceptible to infection with that organism. 
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The development of an assay to measure the human immune response to 
pneumococcal capsular polysaccharides is described. 
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The presence of pneumococcal antigen in middle ear exudates during acute 
otitis media was studied by latex agglutination and 

counterimmunoelectrophoresis . The positive antigen findings were confirmed 
by radioimmunoassay. Latex agglutination gave a positive result in 63% and 
counterimmunoelectrophoresis in 76% of samples that grew Streptococcus 
pneumoniae. The methods were complementary; the antigen was detected by one 
or both of the methods in 88% of these samples. Pneumococcal antigen was 
further detected in 15% of samples that grew other otitis pathogens and in 
33% of samples in which no pathogenic bacteria were recovered by culture. 
The distribution of pneumococcal serotypes found by immunochemical methods 
only corresponded to that found by culture. 
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Each of 41 patients with bacterial pneumonia was placed into 1 of 4 
categories based on the relative clinical certainty of the diagnosis of 
pneumococcal pneumonia. The frequency of pneumococcal polysaccharide in the 
sputum by counterimmunoelectrophoresis (CIE) was then noted for each 
diagnostic category of patients. Detection of pneumococcal polysaccharide 
in sputum correlated with the diagnostic certainty of pneumococcal 
pneumonia, while results of culture of sputum were less indicative of 
pneumococcal infection. Saliva of 83 normal individuals failed to give 
positive tests for pneumococcal polysaccharide despite the presence of 
alpha-hemolytic streptococci on culture. Furthermore, the mere presence of 
pneumococci in cultures did not predict a positive test for polysaccharide 
by CIE nor did the absence of pneumococci mean that polysaccharide would 
not be detected. This study suggests that detection of pneumococcal 
polysaccharide appears more rapid, more sensitive, and more specific than 
sputum cultures in diagnosing pneumococcal infection of the lung. 
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The immunological relation, physicochemical characteristics, and chemical 
composition of type 19F(19) and 19A{57) within the cross-reactive group 19 
pneumococcal capsular polysaccharides were studied. By using rabbit 
hyperimmune diagnostic antisera in agglutination, immunodiffusion, 
quantitative precipitation, and absorption assays, extensive 
cross-antigenicity and cross-immunogenicity were demonstrable between the 
disease-associated types 19F(19) and 19A(57). Types 19B(58) and 19C(59), 
rarely associated with human disease, were extensively cross-reactive with 
each other but reacted weakly with types 19F(19) and 19A(57). Both types 
19F(19) and 19A(57) polysaccharides contained trace amounts of protein and 
nucleic acid and had comparable molecular sizes as determined by gel 
filtration. Compositional analysis showed type 19F(19) to contain rhamnose, 
glucose, N-acetylmannosamine, and a phosphate ester. Type 19A(57) contained 
these four moieties, and in addition, contained fucose, galactose, and 
N-acetylglucosamine , Plans for using this information to evaluate current 
and proposed formulation of multivalent pneumococcal polysaccharide 
vaccines are discussed. 
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A procedure for detecting pneumococcal capsular polysaccharides in immune 
complexes is described. Separation of antigen from immune complexes is 
achieved by electrophoresis at 56 degrees C. 
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An enzyme-linked immunosorbent assay (ELISA) for measuring antibodies 
against each of 14 polysaccharides in contemporary pneumococcal vaccine is 
described, and the findings of tests of paired sera from vaccinated human 
subjects are compared with those obtained by radioimmunoassay. The findings 
were in very poor agreement, and this appears to be due to the lesser 
ability of the ELISA procedure to measure antibody of low avidity. The 
ELISA procedure described here is not considered to be a satisfactory 
substitute for radioimmunoassay for measuring antibody responses to 
pneumococcal vaccine. 

Tags: Comparative Study; Human 

Descriptors : Antibodies, Bacterial — analysis — 7\N; *Enzyme-Linked 
Immunosorbent Assay; *Immunoenzyme Techniques; ^Polysaccharides , Bacterial 
— immunology — IM; * Radioimmunoassay; * Streptococcus pneumoniae 
— immunology — IM; Vaccination 

CAS Registry No.: 0 (Antibodies, Bacterial); 0 (Polysaccharides, 
Bacterial) 

Record Date Created: 19800423 



26/9/199 (Item 70 from file: 155) 

DIALOG (R) File 155 : MEDLINE ( R) 



02709050 79006391 PMID: 29068 

Selective sensitivity to hydrocortisone of regulatory functions that 
determine the magnitude of the antibody response to type III pneumococcal 

polysaccharide . 
Markham RB; Stashak PW; Prescott B; T^msbaugh DF; Baker PJ 
Journal of immunology (UNITED STATES) Sep 1978, 121 (3) p829-34, 
ISSN 0022-1767 Journal Code: IFB 
Languages : ENGLISH 
Document type: Journal Article 
Record type: Completed 
Subfile: AIM; INDEX MEDICUS 

Previous studies on the basis for the immunosuppressive potential of 
adrenal corticosteroids have stressed that the effects of these agents on 
immune functions depend on the animal species being considered, as well as 
the subpopulations of lymphocytes involved in the expression of immune 
functions examined. In the present work, we have evaluated the effect of a 
single dose of hydrocortisone on three different immunoregulatory functions 
that can influence the magnitude of an antibody response to Type III 
pneumococcal polysaccharide (SSS-III) in mice; these functions include 
suppressor, amplifier, and helper activity that are dependent upon the 
presence of distinct subpopulations of thymus-derived (T) cells. The 
results obtained show that a single injection of a relatively large dose of 
hydrocortisone, when given at the time of priming with carrier, eliminated 
all evidence of carrier-specific helper T cell activity; hydrocortisone was 
also found to eliminate a significant amount of helper T cell activity when 
given after such activity had been generated. But, under the same 
experimental conditions, suppressor and amplifier T cell activities were 
unaffected, even in this steroid-sensitive species. Such selective 
sensitivity may account for some of the immunosuppressive potency of 
steroids . 
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specific, sensitive and rapid procedure for the potential detection of 
capsular soluble antigens of all pneumococcal serotypes. 
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Two different methods have been used to study immune responses in the rat 
to Streptococcus pneumoniae type 3 and type 4 capsular polysaccharides 
(PPS) . First, for simultaneous detection of the specificity and isotype of 
anti-PPS antibody-containing cells (ACC) in cryostat sections of lymphoid 
tissue, a double immunocyto chemical method was developed. This method is a 
combination of a three-step immunoperoxidase method to demonstrate specific 
anti-PPS ACC as bright red cells and a two-step immunophosphatase method to 
detect the isotype of ACC as blue cells. Double positive cells appear 
violet. Using this staining procedure, the detection of antigen was also 
possible. Second, to study the anti-PPS response in serum, an ELISA 
procedure was modified. In this ELISA, polyvinylchloride microtiter plates 
are coated directly with type-specific pneumococcal, polysaccharide , After 
intraperitoneal (i.p.) itnmunization of rats with PPS-3 or PPS-4, both 
antigen (PPS) and specific ACC could be detected. Specific ACC were found 
in the spleen and mesenteric lymph nodes. In the spleen, the specific ACC 
were found in the red pulp, marginal zone, outer PALS, and follicles. Most 
of these ACC were IgM-positive and to a lesser extent IgG-positive and 
IgA-positive. However, specific ACC in mesenteric lymph nodes were 
predominantly of the IgA isotype, with only few IgM or IgG positive cells. 
The anti-PPS response in serum, as measured by the ELISA, consisted mainly 
of IgM antibodies with small amounts of IgG and IgA. Both methods were 
found to be valuable in studies of immune responses against bacterial 
polysaccharides . 
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The C polysaccharide of Streptococcus pneumoniae was detected in the 
concentrated urine of 23 of 33 patients with pneumococcal bacteremia using 
latex agglutination. Type-specific polysaccharides were detected in the 
urine of 17 of these 33 patients including 4 patients lacking C 
polysaccharide in their urine. These 4 with the 23 detected above gave a 
total sensitivity of 82% (27/33) . The concentrated urine from an additional 



11 patients with other bacteremias were tested by C polysaccharide and 
type-specific reagents and were negative. C polysaccharide detection in the 
concentrated urine of patients may be helpful in the diagnosis of 
pneumococcal infections. 
Tags : Human 
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A quantitative enzyme-linked immunosorbent assay (ELISA) method has been 
developed to assay the levels of IgG subclasses to pneumococcal capsular 
polysaccharides (PCP) by using a reference standard. This standard solution 
containing specific antibodies to a polyvalent pneumococcal vaccine 
(Pneumovax) was purified from the serum of an immunized healthy adult by 
affinity chromatography. In order to determine the predominant response to 
Pneumovax in the four IgG subclasses, specific IgG subclasses in preimmune 
and postimmune sera from six healthy adults were assessed quantitatively by 
the ELISA. With regard to peak concentrations after immunization, there was 
a marked increase in the IgG2 subclass, compared with those of IgGl and 
IgG3. Such a quantitative assay of Pneumovax-specif ic IgG subclass 
antibodies is useful for the direct evaluation of immune responses to 
immunization with a polyvalent pneumococcal vaccine, and at the same time, 
for estimating the IgG2 response to PCP antigens in individuals. 
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A newly developed', enzyme immunoassay (EIA) was used to detect the 
presence of pneumococcal teichoic and lipoteichoic acids in cerebrospinal 
fluid (CSF) from patients\withNstreptococcus pneumoniae meningitis who were 
being treated with antibiotics^^ All initial CSF samples, which on culture 
grew S. pneumoniae, were positive in the EIA. A total of 14 subsequent 
culture-negative samples gaveXiea^r^ signals in the EIA up to day 15 after 
the onset of antibiotic treatht^fe. For 11 CSF specimens, culture, 
microscopy, and latex agglutinati^R were negative while the EIA detected 
pneumococcal antigens. The EIA did n^sj^sreact either with CSF of patients 
with meningitis caused by bacteria other than S. pneumoniae or by viral 
pathogens. In conclusion, this EIA can be aSjgluable tool for the diagnosis 
of S. pneumoniae meningitis from CSF sah^les in cases in which prior 
antimicrobial therapy minimizes the usef ulness^of culture or other antigen 
detection tests. 
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Aims-To evaluate the use of\a quantitative enzyme linked immunosorbent 
assay (ELISA) detecting C-polysaccharide (PnC) antigen in sputum for the 
diagnosis of Streptococcus pneumoniae infection. Methods-Specimens of 
sputum from 60 patients with acute community and hospital acquired 
pneumonia and infective exacerbations of obstructive airways disease were 
examined by semiquantitative culture and antigen ELISA. Resuls-Using a 
cutoff value of 1 mu g/ml PnC antigen for a positive result, the 
sensitivity of this assay was 90.3%, specificity 93.1%, predictive value of 
a positive result was 93.5%, and the predictive value of a negative result 
89.6% 
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ABSTRACT: Aim: To investigate the fate of Streptococcus pneumoniae 
C-polysaccharide antigen in serum" in patients with S. pneumoniae 
bacteraemia. Method: In vitro dissociation experiments were performed to 
demonstrate that C-polysaccharide was .ma^ed by li ganH?^ in normal and 
acute phase serum. Serum samples .from 22 patients with S. pneumoniae 
bacteraemia were treated to dissociate immune complexes and then tes.t.ed 
for C-polysaccharide by enzyme linked immunosorbent assay. (ELISA) . 
Results: C-polysaccharide antigen was masked in:_normal and acute phase 
serum but could be released by EDTA treatment and detected by EIilSAT, 
Antigen was found in six patients ranging in concentration from 2,5 "to 
200 ng/ml . Patients with detectable antigen we.re more likely to die than 
those in whom antigen was not detected. Conclusion: This study 
demonstrates that C-polysaccharide antigen commonly circulates in 
patients with S. pneumoniae bacteraemia but its presence is masked by 
ligands present in serum. 
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Dot-enzyme-linked immunosorbent assay (Dot-ELISA) for detection of 

pneumococcal polysaccharide antigens in pleural fluid effusion samples. 
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Characterization of a recombinant pneumolysin and its use as a protein 
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Pneumolysin from Streptococcus pneumoniae was expressed in Escherichia 
coli as a glutathione S-transf erase fusion protein and purified by 

affinity and hydroxylapatite chromatography - The purified recombinant 
pneumolysin (rPL), with a molecular mass of 53 kDa, had a sfJecific activity 
of 3 X 10(5) hemolytic units per mg of protein on rabbit erythrocytes and 
reacted identically in immunodiffusion with the antisera against native 
pneumolysin. The rPL was used as a protein carrier to prepare conjugate 
vaccine with pneumococcal type 18C polysaccharide (PS18C) . The PS18C was 
directly coupled to rPL by reductive animation or was indirectly coupled to 
rPL via a spacer molecule, adipic acid dihydrazide. The conjugates were 
nontoxic for mice and guinea pigs at 100 micrograms per dose. The 
immunogenicity and protective efficacy of both conjugates were tested in 
mice. A single dose of either of the vaccines elicited a rise in 

immunoglobulin G antibody production; after two booster injections of the 
vaccines, statistically significant booster responses (P < 0.001) to both 
rPL and PS18C were produced. The sera containing the antibodies to rPL were 
capable of neutralizing the hemolytic activity _ of rPL to rabbit 
erythrocytes and the cytotoxicity of rPL to bovine' pulmonary endothelial 
cells. Immunization with the conjugate vaccines conferred statistically 
significant protection in mice against lethal challenge with type 18C 
pneumococci . 
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Conjugation of the capsular polysaccharides of Streptococcus pneumoniae 
to protein carriers has introduced a new generation of pneumococcal 



vaccines which may be efficacious in preventing pneumococcal otitis media 
during infancy. The chinchilla model has been used extensively for studying 
the pathogenesis of pneumococcal otitis media and for testing the efficacy 
of early pneumococcal capsular polysaccharide (PCP) vaccines, buj^ 
mmunologic studies in the chinchilla have been limited by the lack of 
antibodies against specific immunoglobulin isotypes. By using affinity 

purified rabbit immunoglobulin G (IgG) anti-chinchilla IgG, IgM, and 
IgA, we developed a sensitive enzyme immunoassay that is.^highly specific 
for IgG, IgM, and IgA antibodies against type 6B PCP (anti-6B) and against 
C polysaccharid e in chinchilla serum. Antibody titers increased in serum 
from five chinchillas immunized with .'Sf type 6B outer membrane protein 
complex vaccine. Increases of anti-6B IgG and IgM antibody titers were more 
striking than increases of anti-6B IgA or anti-C polysaccharide IgG, IgM, 
or IgA titers were. 
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Incubation of trinitrophenylated hemocyanin (TNP KLH) primed spleen cells 
with microgram amounts of 2,4 dinitrophenyl (DNP) or 2,4,6 trinitrophenyl 
(TNP) conjugates of pneumococcal polysaccharide type 3 (SIII) for as 
little as 5 min at 4degreeC results in a specific 'block' of the 19S and 7S 
adoptive memory response to TNP KLH. This hapten SIII induced block of anti 
hapten memory B cell responsiveness seems to be an example of specific 
receptor blockade. The block is specific and can be prevented by 
simultaneous incubation of the primed cells with hapten protein conjugates 
which presumably compete with the hapten polysaccharide for attachment to 
the B cell surface via anti hapten ig receptors. Removal via capping of 
these Ig receptors by exposure of TNP KLH primed memory cells to rabbit 
anti mouse Fab serum for 45 min at 37degreeC renders these cells refractory 
to the blocking effect of hapten SIII. Once the hapten SIII has attached to 
the memory cells, these blocked cells can be 'rescued* (i.e. returned to a 
state of responsiveness) by incubating these cells with either mouse anti 
SIII at 37degreeC or rabbit anti DNP serum at 4degreeC. Since a papain 
digest of the IgG fraction of rabbit anti DNP did not rescue the cells 
while the intact IgG did, a capping off of the TNP SIII was proposed as the 
mechanism for this return to responsiveness of the hitherto blocked cells. 
A rescue was not seen by treatment of recipient mice with such B cell 
mitogens as dextran sulfate, endotoxin or purified protein derivative of \ 
tuberculin . 
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The aim of the study was to standardize an enzyme-linked immunosorbent 
assay (ELISA) method for the quantification of immunoglobulin G (IgG) and 
its subclasses (IgGl and IgG2) against the 23-valent pneumococcal vaccine 
and to establish the criteria for a normal response to the vaccine. Forty 
healthy individuals (20 women and 20 men; mean age, 29 years) were studied. 
All were vaccinated with the 23-valent pneumococcal vaccine; blood samples 
were drawn just prior to and 3 weeks after immunization. Quantification of 
specific IgG and its subclasses was performed by an ELISA with the vaccine 
as the anti gen. The linearity of the ELISA method was demonstrated by the 
similar slopes of the linear regression lines generated from the titration 
of sera with different antibody concentrations. The specificity of the 
antibodies against the vaccine was demonstrated by (i) an absorption test 
with pneumococcal vaccine, (ii) a cross-reactivity experiment with] 
Haemophilus influenzae type b polysaccharide , and (iii) affinity | 
chromatography with protein A-Sepharose. Response to the vaccine wa^ 
defined by using the lower level of the 90% probability interval 
(one-tailed) for postimmunization-specif ic IgG, IgGl, and IgG2. By using 
this cutoff, responders were considered to be those with an absolute 
increase in antibody titers higher than 395 arbitrary units/ml for IgG, 
0.350 A450 units for IgGl, and 0.314 A450 units for IgG2 . Overall, 20 (50%) 
subjects had IgG, IgGl, and IgG2 responses, 9 (22.5%) had IgG and IgG2 
responses, 4 (10%) had IgGl responses, 3 (7.5%) had IgG and IgGl responses, 
and 4 (10%) were nonresponders . Ninety percent of our population responded 
to the 23-valent pneumococcal vaccine. Up to 10% of healthy individuals may 
respond to an IgG subclass without significant increases in total IgG 
titers. The ELISA method that is described may be useful for evaluating the 
specific antibody response against polysaccharides . 
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Virulence of Streptococcus pneumoniae (Spn) for mice is 
serotype-dependent : Saturable receptors of capsular polysaccharides 
(PPS) of certain serotypes may account for natural host resistance. 

AUTHOR: Musher D(a); Watson D; Musser J; Elliott J; Facklam R 
AUTHOR ADDRESS: (a)Veterans Affairs Med. Cent., Houston, TX**USA 
JOURNAL: Program and Abstracts of the Interscience Conference on 
Antimicrobial Agents and Chemotherapy 33 (0) :p331 1993 

CONFERENCE/MEETING: 33rd Interscience Conference on Antimicrobial Agents 

and Chemotherapy New Orleans, Louisiana, USA October 17-20, 1993 

ISSN: 0733-6373 

RECORD TYPE: Citation 

LANGUAGE: English 

DESCRIPTORS: 

MAJOR CONCEPTS: Biochemistry and Molecular Biophysics; Genetics; Immune 

System (Chemical Coordination and Homeostasis); Infection; Physiology 
BIOSYSTEMATIC NAMES: Gram-Positive Cocci — Eubacteria, Bacteria; Muridae — 

Rodentia, Mammalia, Vertebrata, Chordata, Animalia 
ORGANISMS: gram-positive cocci (Gram-Positive Cocci); Muridae (Muridae); 

Streptococcus pneumoniae (Gram-Positive Cocci) 
BIOSYSTEMATIC CLASSIFICATION (SUPER TAXA) : animals; bacteria; chordates; 

eubacteria; mammals; microorganisms; nonhuman mammals; nonhuman 

vertebrates; rodents; vertebrates 
MISCELLANEOUS TERMS: MEETING ABSTRACT; MEETING SLIDE 
CONCEPT CODES: 

10068 Biochemical Studies-Carbohydrates 
31000 Physiology and Biochemistry of Bacteria 
31500 Genetics of Bacteria and Viruses 

34504 Immunology and Immunochemis try-Bacterial, Viral and Fungal 
36006 Medical and Clinical Microbiology-Virology 

00520 General Biology-Symposia, Transactions and Proceedings of 

Conferences, Congresses, Review Annuals 
34508 Immunology and ' Immunochemistry-Immun 



